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Section 1
Introduction

On behalf of the Omega Chemical Site Potentially Responsible Party (PRP) Organized
Group (OPOG), CDM has prepared this Work Plan for the On-Site Soils Remedial
Investigation/Feasibility Study (RI/FS) to be conducted at the Omega Chemical
Superfund Site (Site). The Site is located at 12504 East Whittier Boulevard in Whittier,
California (see Figures 1-1 and 1-2 for Site location and vicinity maps). This Work Plan
was prepared in accordance with Task 2 of the Statement of Work for Consent Decree
Tasks (U.S. Environmental Protection Agency [USEPA], February 28,2001).

1.1 Project Objectives
The objective of this Work Plan is to present the rationale and methodology for
conducting the On-Site Soils RI/FS and to provide the methodology for collecting
physical and chemical data to support the RI/FS tasks. The RI/FS is being conducted
to characterize the nature and extent of contamination in Site soils to the extent
necessary to evaluate remedial alternatives, to assess the threat these contaminants
pose to human health and the environment, and to evaluate remedial action
alternatives to eliminate, reduce, or control risks to human health and the
environment at the Site. Groundwater at the Site is currently being addressed under a
separate program.

1.2 Scope of Work
The Work Plan was developed to be consistent with the USEPA "Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA
[Comprehensive Environmental Response, Compensation, and Liability Act]"
(USEPA 1988). It contains recommended Work Plan elements, including rationale and
methodology for conducting RI/FS tasks. It also contains a Field Sampling Plan (FSP)
that details sample collection, sample handling, analytical, and other procedures. This
Work Plan also includes a Quality Assurance Project Plan (QAPP), prepared based on
USEPA guidance (USEPA 2001,2000a, and 1988).

A considerable amount of investigative information has been collected for soils at the
Site, as summarized in the Data Summary Report (DSR) for On-Site Soils
(CDM, 2001a). The DSR identifies gaps in the available data needed to perform the
RI/FS. In addition, the USEPA has published the "Presumptive Remedies: Site
Characterization and Technology Selection for CERCLA Sites with Volatile Organic
Compounds [sic VOCs] in Soils" (EPA 1993) and "User's Guide to the VOCs in Soils
Presumptive Remedy" (USEPA 1996). The USEPA guidance discusses the data
necessary for implementation of USEPA presumptive remedies. Work Plan activities
are streamlined as much as possible to focus on data gaps identified in the DSR and
requirements of the presumptive remedies.

1-1
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I Section 1
Introduction

I 1.3 Work Plan Organization
^ This Work Plan is organized into eight sections and four appendices, as follows:

• Section 1 - Introduction

• » Section 2 - Site Background and Conditions

• Section 3 - Initial Evaluation

• • Section 4 - Work Plan Rationale

• • Section 5 - Remedial Investigation/Feasibility Study Tasks

• Section 6-FSP

I • Section 7-QAPP

• • Section 8 - References

• Appendix A - Health and Safety Plan

| • Appendix B - Standard Operating Procedures

• • Appendix C - Field Forms

• Appendix D - Equipment Operation and Calibration Procedures

• Figures and tables presented in this Work Plan are provided at the end of each section
where they are first discussed.

I

I

I

I

I

I

I

I
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I Section 2

Site Background and Conditions
I The following sections present information regarding Site history, known historical

chemical use at and in the vicinity of the Site, and Site conditions. Information is
summarized from the DSR (CDM 2001a).I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

2.1 History of Site
2.1.1 Owners and Operations
The Site was developed in 1951 and occupies Los Angeles County Assessor Tract
No. 13486, Lots 3 and 4. The Site is approximately 41,000 square feet in area
(200 feet wide x 205 feet long), which is equal to about 1 acre. Two structures are
located on the Site - an approximate 140 by 50 foot warehouse and approximate
80 by 30 foot administrative building. These buildings comprise about one-quarter of
the Site. A loading dock is attached to the rear of the warehouse. The Site is paved
with concrete and secured with a 7-foot high perimeter fence and locking gate. The
fence is topped with razor wire. Prior to construction of the Site buildings in
July 1951, the Site was used for agriculture.

A summary of property owners/operators is provided below:

• Late 1930s - property was undeveloped or used for agricultural purposes.

• 1951 - property developed, office and warehouse are constructed for Sierra
Bullets. During operation of the Sierra Bullet facility, a 500-gallon underground
storage tank (UST) was utilized for storage of kerosene.

• 1963 through 1966 - property purchased and occupied by Fred R. Rippy, Inc.

• 1966 through 1971- property used to convert vans to ambulances.

• 1971 through 1976 - property occupied by Bachelor Chemical.

• 1976 - Omega Chemical (Mr. Dennis O'Meara) purchases Bachelor Chemical
Processing (northwestern half) and assumes the property lease from Rippy.

• 1987 - Omega Chemical purchases the leased parcel and adjoining southeastern
section from Rippy.

• April 11,1991 - Omega ordered by the Superior Court of the County of
Los Angeles to cease operation, remove all hazardous wastes, and close the
facility.

• September 1991 - Omega files Chapter 11 bankruptcy, which was dismissed on
September 7,1993.

2-1
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Section 2
Site Background and Conditions

The Omega facility provided treatment of commercial and industrial solid and liquid
wastes and a transfer station for storage and consolidation of wastes for shipment to
other treatment and or disposal facilities. According to the October 29,1990 Operation
Plan for Hazardous Waste Recovery Facility, the Omega Facility maintained eleven
treatment units comprised of distillation columns, reactors, wipe film processor,
liquid extractor, and a solid waste grinder. The facility also maintained 22-stainless
steel tanks with capacities ranging from 500 to 10,000 gallons, and 5 carbon steel tanks
with capacities of 5,000 gallons.

Two inactive sumps are located in the warehouse loading dock area. One sump is
rectangular (19 feet long x 5.5 feet wide x 5 feet deep) and the second sump is square
(6 feet long x 6 feet wide x 6 feet deep). The roof in the loading dock area is in poor
repair, allowing rainwater to collect in both sumps. A composite aqueous sample was
collected from the sumps on July 11,2000. Based on analytical results from the
sample, the accumulated rainwater (945 gallons) was removed from the sumps on
August 23,2000 using a vacuum truck. The sumps were pressure washed and fluids
were transported under Non-Hazardous Waste Manifest to the Demenno/Kerdoon
facility in Compton, California for recycling. In order to prevent future accumulation
of rainwater in the sumps, both sumps were backfilled with a sand slurry concrete
mix.

From approximately 1999 through 2001, the warehouse was leased by a tenant
(Mr. Nicholas Stymuiank) who occupied the warehouse and stored miscellaneous
equipment and materials in the warehouse and service yards. The warehouse was
recently converted for use by a new tenant (Star City Auto Body) for auto body repair.
Exterior areas are currently being used by a third party (Southeast Electric) for vehicle
and miscellaneous storage.

2.1.2 Review of Historical Aerial Photographs
An Aerial Photographic Analysis of the Site was completed in April 2000
(USEPA, 2000b). A total of 13 dates of aerial photographs for the years from
1928 to 1994 were reviewed. The objective of the analysis was to document features
and activities of environmental significance including surface morphology, property
use, and evidence of hazardous waste disposal at the Site in support to the Site
investigation. Site observations discussed in the review are summarized below.
Figure 2-1 identifies features tentatively identified in the photographic review.
Locations of former tanks and the former UST are also identified in the figure.

The Site was used for agricultural purposes as an orchard between 1928 and 1946. The
1956 photograph shows the Site developed with the warehouse and office building.
Spillage or other surface discoloration was noted in the unpaved yard south of the
warehouse (hereinafter referred to as the "southern yard"). The yard north of the
warehouse (hereinafter referred to as the "northern yard") appears to have been
paved and was used for parking. In the 1959 photograph, spillage and/or surface
staining was again noted in the unpaved southern yard. An area of mounded earthen

2-2
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Section 2
Site Background and Conditions

material was also observed within the southern yard. Staining was also observed in
the 1956 and 1959 photographs at nearby properties to the northwest of the Site.

The spillage and staining observed at the Site in 1956 and 1959 was not noted in the
1963 photograph. The 1966 photograph shows some surface staining, a small access
road leading off-site and mottled-toned surface coloration typical of vegetation stress.
The 1970 photograph shows at least half of the southern yard to be paved, with
possible disturbed ground in the rear portion of the Site. In 1972, paving was
observed throughout the Site. In addition, a number of vehicles and/or containers
were observed in both the northern and southern yards.

The 1978 photograph shows the initial evidence of chemical use on the Site. Five
vertical tanks were observed in the northwestern corner of the property, and stacked
drums and small areas of spillage were noted in the northern yard. Two notable areas
of staining and/or spillage were observed emanating from both the northwestern and
southwestern side of the office building toward the center of the southern yard. The
soil within the western portion of the southern yard appears to be exposed with
locations of mounded material (possible excavation).

In 1984, a total of nine vertical and two horizontal tanks were observed in the
northwestern portion of the Site. The northern yard appears to be full of drums and
small storage containers. A large stain and/or spillage was observed close to the
center of the western side of the office building. A bulldozer and various toned
materials suggestive of earthmoving activities were noted in the southwestern portion
of the Site. The earthmoving activities may have been in preparation for the
installation of six vertical tanks observed in this area in the 1989 photograph. The
resolution of this photograph was poor; however, up to 12 additional vertical tanks
were noted in the northwest corner and stacked rectangular objects were observed in
the central portion of the southern yard.

In 1993, seven of the vertical tanks and the two horizontal tanks observed in the
northwest corner of the Site were no longer present. Instead, five vertical tanks
(two different sizes) were located in the northern yard along with stacked crates. The
six vertical tanks located within the southwest portion of the Site were still present in
both the 1993 and 1994 photographs, In 1994, two additional vertical tanks were
observed in the northwest portion of the Site. The yards still contain stacked crates.
The 1994 photo was the final year included in the aerial photographic analysis.

2.1.3 Facility Processes and Chemical Usage
Limited information regarding volumes and types of wastes handled by the Omega
Chemical Corporation was available for review. A Phase II Close Out Report,
prepared by England & Associates and Hargis + Associates (England & Hargis) in
1996, summarized available Site information for the period from 1985 through
mid-1996, as well as background information (ownership and operational history,
geology, hydrogeology, etc).
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According to the Phase II Close Out Report, Omega Chemical Corporation operated
the facility for recycling and treatment of spent solvent and refrigerant. Drums and
bulk loads of waste solvents and chemicals (primarily chlorinated hydrocarbons and
chlorofluorocarbons) from various industrial activities were processed to form
commercial products, which were returned to generators or sold in the marketplace.
An Operation Plan, prepared by Omega Chemical Corporation in 1990 for proposed
expansion of the facility, provided a summary of current and proposed facility
processes, tank capacities, incoming and facility-generated waste stream
characteristics and handling practices, etc.

Eleven treatment facilities were present in 1990. The majority of these treatment units
were located in the general area of the warehouse loading dock. The Operation Plan
listed the following storage facilities:

• Storage Tanks A through F - 6 stainless steel tanks with 10,000-gallon storage
capacity per tank.

• Miscellaneous Named Tanks -16 stainless steel tanks (Heidi, Jenny, Elaine,
Amy, etc.) with the following storage capacities: 1 x 5,000 gallon, 1 x 3,500 gallon,
4 x 2,000 gallon, 1 x 1,300 gallon, 1 x 1,200 gallon, 3 x 750 gaUon, 1 x 650 gallon,
and 4 x 500 gallon.

• Storage Tanks 1 through 5-5 carbon steel tanks with 5,000-gallon capacity per
tank.

The combined storage capacity of the 27 tanks present at the facility in 1990 was
109,400 gallons. Storage tanks A through F were arranged in an L-shaped pattern in
the southern corner of the Site. Storage tanks 1 through 5 were located in the northern
yard, and were arranged in a linear pattern along the side of the warehouse. The
locations of the smaller storage tanks were not indicated in the Operation Plan.
According to the Operation Plan, the 5,000 and 10,000 gallon storage tanks were used
to store solvent wastes prior to distillation. Distillation units had a total treatment
capacity of 1,500 gallons per hour. The wiped film evaporation units had a design
treatment capacity of 200 gallons per hour.

Wastes accepted by Omega Chemical Corporation for recycling were broadly
characterized as organic solvents and chemicals, and aqueous wastes with organic
waste constituents. Sources of the incoming waste were generated by a wide
assortment of manufacturing and industrial processes (petroleum refining, rubber
and plastics, chemicals, paper and allied products, furniture and fixture products,
lumber and wood products, printing and publishing, textile mill products, food and
kindred products, etc.).

Typical types and volumes of wastes generated by Omega Chemical Corporation
were discussed in Section V of the Operation Plan. Typical Omega-generated waste
consisted of the following: C6 to Cll aliphatics (43.4 percent), xylene (16 percent),
toluene (7.2 percent), C9 to CIO alkyl benzenes (5.2 percent), isopropyl alcohol
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(5.1 percent), and a variety of other compounds. Hazardous wastes manifested off-
Site from the Omega facility during 1989 consisted of the following: 19,300 gallons of
aqueous solutions with total organic residues less than 10 percent (DHS Code 134);
1,600 gallons of halogenated solvents (DHS Code 211); 47,245 gallons of still bottoms
with halogenated organics (DHS Code 251); 665,000 gallons of other bottom wastes
(DHS Code 252); and 120 tons of other organic solids (DHS Code 352).

2.2 Adjacent and Nearby Properties
One commercial property (Skateland) and two industrial properties (the former
Cal-Air facility, now owned by Medlin & Sons, and Terra Pave) are located
immediately adjacent to the Site (southeastern, northwestern, and southwestern
boundaries, respectively). These properties are paved with concrete and asphalt. The
northeastern boundary of the Site is bordered by Whittier Boulevard and a frontage
road. The properties adjacent to and nearby the Site are discussed in the following
sections.

2.2.1 Skateland
Skateland is located at 12520 Whittier Boulevard, adjacent to the southeastern
boundary of the Site. The property consists of an indoor roller-skating rink that is
currently in operation and open to the general public. Review of the aerial
photographs indicates that the property was used for agricultural purposes in 1946.
The building presently occupying the property was observed on the 1956 photo.
There were no environmental documents or reports available for review for the
Skateland property.

2.2.2 Terra Pave
The Terra Pave, Inc. facility is located at 12511 East Putnam Street, adjacent to the
southwestern boundary of the Site. The DSR (CDM 2001a) reviewed a Phase 1
Environmental Site Assessment (ESA) for information regarding historical activities at
the Terra Pave property (Cardinal Environmental Consultants [Cardinal] 1991).

The Phase I ESA Report was prepared for the New England Lead Burning Company
(NELCO), which operated the Site beginning in the mid-1950's. According to the
Phase I ESA, the property was unoccupied during a September 1991 Site visit by
Cardinal staff. The Phase I ESA indicated that NELCO purchased lead in sheet, pipe
and solid rods and fabricated the desired product by burning (welding) the lead to
the required shape. The welding was performed in the building located along the
northeastern portion of the property (Building 2), adjacent to the Site. The type of
work performed in the remaining building (Building 1) was primarily carpentry work
and did not involve lead welding. Building 1 was also used for offices and
warehousing. The exterior of the property was used for storage of equipment and
loading materials or finished goods for shipment. The report noted that the
undeveloped portions of the property consisted of exposed soil and miscellaneous
rubble. Drainage patterns incised in the soil were observed trending in a southerly
direction towards Putnam Street.
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The Phase I ESA briefly discussed the findings of environmental investigations
performed between 1989 and 1991 to evaluate the property for the presence of
residual lead. To mitigate this concern, NELCO subcontracted Vector Three
Environmental Inc. of Brea, California, to clean the interior of all facilities and remove
superficial lead from the topsoil. Removal activities were monitored by Cardinal staff
and they indicated that remaining lead levels were extremely low, based on results of
confirmatory dust wipe and soil samples. Information regarding lead levels prior to
and after removal activities and the depth of the soils removal was not provided. The
building where lead welding took place is located directly adjacent to the Site and
lead welding occurred prior to the time when the Site was paved. It is possible that
lead in airborne particulates from the Terra Pave facility was deposited onto surface
soils of the Site.

CDM implemented the Phase la field investigation during June and July 1999 to
evaluate the extent of groundwater contamination at and immediately downgradient
of the Site. As part of the Phase la field investigation, monitoring well OW-lb was
installed on Terra Pave property. Soil samples collected during the drilling of this
monitoring well indicated the presence of VOC contamination in the vadose zone.
PCE was the compound most frequently detected in soil samples collected from
monitoring well OW-lb; PCE concentrations ranged from 4.7 micrograms per
kilogram (fig/kg) at a depth of 120 feet bgs to 3,300 jig/kg at a depth of 70 feet bgs.
The source of this contamination has not been determined.

2.2.3 Former Cal-Air Facility
The former Cal-Air facility, now owned by Medlin & Sons, is located at 12484 Whittier
Boulevard, adjacent to the northwestern boundary of the Site. The DSR reviewed a
Phase I ESA prepared by Centec Engineering (1997) for information regarding the
former Cal-Air property. The report was prepared for Maple Brothers Industrial, Inc.
According to the report, a machine shop and office were constructed at the property
in 1954. The property was occupied by Accessory Products, Inc. until approximately
early 1976. In September 1976, Cal-Air Conditioning Company added three new
offices and occupied the property until 1996. The building on the property consists of
a conglomeration of structural types, representing many additions and expansions
during the years the property was occupied. A below-grade room and "test tunnel" is
reportedly located along the southern side of the building. According to a City
Building Department document, the test tunnel was to be used for non-hazardous test
work on government projects. At the time of the assessment, the property was
unoccupied and access to the test tunnel access was blocked by a heavy metal door
and a large amount of water in the vault of the front entrance.

In October 1987, four USTs used to contain gasoline and diesel fuels were removed
from the property by Toxguard Systems, Inc. Laboratory analytical results indicated
72 parts per million hydrocarbons in one of the soil samples collected from under the
USTs, with no detectable concentrations in the remaining seven samples submitted
for analysis. The Phase I ESA noted significant surficial staining on the wall and floor
in the extreme northwest portion of the warehouse. Freon 113 and Freon 11 vapors
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appear to extend from the Medlin & Sons site across the center of the Omega site in
the 6 foot and 12 foot bgs soil gas samples. The former Cal-Air facility is known to
have handled these materials (England & Associates and Hargis &Associates, 1996).
Results of sampling proposed in this Work Plan will help evaluate whether the former
Cal-Air facility is a source of contamination to the Site.

2.2.4 Nearby Properties
The Phase II Close Out Report provided information on four nearby properties
located within an approximate one-half mile radius of the Omega Site. Fuel
hydrocarbons (aromatic organics, total petroleum hydrocarbons, etc.) were detected
in the groundwater underlying a former Chevron Station site located approximately
1,500 feet southwest (downgradient) of the Site. Fuel hydrocarbons were also detected
in soil samples collected from a gasoline service station (G&M Oil Company) located
approximately 2,300 feet southeast (cross-gradient) of the Site. Napthalene,
trichloroethene (TCE), tetrachloroethene (PCE), and other fuel hydrocarbons have
been detected at a Leggett & Platt furniture manufacturing facility approximately
2,000 feet northwest (upgradient) of the Site.

At a former automobile dealership (Jones Chevrolet) located 800 feet south of the Site,
a variety of contaminants (fuel hydrocarbons, chlorinated organics, freons, methyl
tertiary butyl ether [MTBE], aromatic organics, etc.) have been detected in
groundwater underlying the property.

In mid-2000, USEPA initiated an assessment of historical and current properties
downgradient of the Omega Site and upgradient of water supply well 30R3. This
work is intended to identify potential sources of contamination downgradient of the
Omega Site. Due to the industrial and commercial nature of the study area, it is likely
that the assessment will identify additional potential contributors to observed
groundwater contamination downgradient of the Omega Site. In addition, it is
possible that these facilities may be a source or are contributing to the soil gas and soil
contamination at the Site. The findings of the assessment are currently pending.

2.3 Site Conditions
2.3.1 Climate
The climate of the area is characterized as semi-arid, with an average annual
precipitation of approximately 16 inches. Precipitation occurs mainly during the
winter and spring months.

2.3.2 Surface Topography
The Site is relatively flat and is situated at an approximate elevation of 220 feet above
mean sea level. Currently, an office building and warehouse occupy the Site, with
concrete paving covering exterior areas. Aerial photographic review (see Section 2.1.2)
indicated that exterior areas were primarily unpaved until approximately 1972.
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2.3.3 Regional Geology and Hydrogeology
The Site is located in the Montebello Forebay area of the Central Groundwater Basin
of the Coastal Plain of Los Angeles. The Montebello Forebay is an important area of
groundwater recharge. Groundwater flow in the area is generally towards the
southwest, originating in an area of recharge and flowing toward an area of
discharge.

The Site is underlain by low permeability silty and clayey soils of the upper
Pleistocene Lakewood Formation. The Lakewood Formation is locally derived from
erosion of the Puente Hills to the northeast, and may be overlain by a thin cover of
Holocene slopewash and alluvium that can be difficult to distinguish from the
Lakewood Formation on the basis of lithology. Furthermore, local merging and
interfingering of geologic units near the basin margin makes positive identification of
individual geologic units encountered in borings problematic. The uppermost aquifer
in the Site vicinity, probably the Gage aquifer in the lower portion of the Lakewood
Formation, does not occur directly beneath the Site.

The direction of regional groundwater flow is generally to the southwest. The nearest
active downgradient water supply wells are located more than one mile from the Site.
The closest active well (well 30R3) is located on Dice Road by Burke Street,
approximately 1.25 miles downgradient of the Site. This well is screened from
200 to 900 feet bgs and at least two aquitards appear to be present between the
shallowest aquifer and the top of the well screen.

2.3.4 Local Geology and Hydrogeology
This discussion of local geology and hydrogeology, summarized from the DSR, is
based on an evaluation of lithologic logs from borings and wells advanced at the Site
and at properties downgradient of the Site. It is necessary to understand the nature of
subsurface materials underlying and in proximity to the Site to gain an understanding
of the potential for contaminant migration. Therefore, detailed descriptions of
subsurface materials noted during prior investigations at the Site and in the vicinity of
the Site are provided below.

Subsurface Materials Immediately Underlying the Site
The Site is underlain by low permeability silty and clayey soils of the upper
Pleistocene Lakewood Formation, probably representing the Bellflower aquiclude
(England & Hargis 1996), to a depth of at least 120 feet bgs. Note that the term
"aquiclude" is used in the published literature, but "aquitard" is a more accurate
description of this stratigraphic unit. No transmissive aquifer was found immediately
beneath the facility during field investigations performed by Omega Chemical or
OPOG.

During the 1999 investigation, groundwater was measured in on-Site well OW-1 at an
approximate depth of 70 feet below ground surface (bgs). The well is screened in low
permeability silts and clays. A coarser-grained sandy layer, probably representing the
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Gage aquifer, was encountered southwest of the facility along and downgradient of
Putnam Street, but was not detected beneath the Site. The following discussion
includes detailed descriptions of subsurface materials obtained from lithologic logs
from on- and off-Site borings.

Numerous soil borings (S-l through S-5 and S-l A, B-l through B-3, and BMW-2) were
advanced across the Site and one well (BMW1) was installed in the northwestern
corner of the Site during investigations conducted in 1985 and 1988. Shallow soils
(i.e., soils found at depths less than 10 feet) consisted primarily of fine-grained
materials (e.g., clayey silts and silty clays). The deeper borings (B-l through B-3 and
BMW-2) ranged in depth from 20.5 to 60 feet bgs and also consisted primarily of
fine-grained materials. Boring BMW-2 was intended for completion as a groundwater
monitoring well; however, groundwater was not encountered during drilling and the
boring was terminated at a depth of 60 feet bgs.

Lithologic materials at the location of well BMW-1 were predominately fine-grained
above a depth of 57 feet bgs. Materials observed in the interval from 57 to 73 feet bgs
consisted of a combination of silty clayey sand and silty sandy clay. In the interval
from 73 to 110 feet bgs, coarser-grained materials (silty clayey sands) were observed.
During drilling and well installation, groundwater was encountered at a depth of
75 feet bgs. The well was completed to a depth of 100 feet bgs with the installation of
90 feet of blank casing and 10 feet of perforated casing. No surface expression of the
well remains and no plugging and abandonment record could be found. Attempts
made by OPOG in 1995 to confirm the location of this well were unsuccessful.

Additional shallow soil borings (SB-1 through SB-15) were advanced at the Site in late
1995. The borings were relatively shallow (i.e., they reached maximum depths of
6.5 to 6.7 feet bgs), therefore, boring logs were not prepared. Technical Memorandum
(TM) No. 4, included in the Phase II Close Out Report, summarized the results of the
shallow soil investigation and described the lithologic materials as consisting of clay
with some sand and trace gravel.

In early 1996, OPOG advanced numerous deep (85 to 124 feet bgs) soil borings at the
Site using a cone penetrometer (CPT) rig (H-l through H-4/H-4A). One boring (H-5)
was also advanced at an off-Site location on Putnam Street. Shallower soil borings
(C-l through C-3, and C-7/C-7A) were advanced to depths ranging from 15 to 75 feet
bgs using a Geoprobe rig. The borings were located in the northern and southern
yards. Based on soil samples and lithologic interpretations provided by the on-board
CPT logging software, subsurface soils at all but one of the locations (C-3) were
observed to be fine-grained (clayey silts, silts, silty clay, and clay). A coarser-grained
material (silty sand) was observed in a sample collected from the bottom of the boring
(75 feet bgs) at soil boring C-3, located in the northern yard. As discussed in the
Close-Out Report, this sample may be consistent with the silty and clayey sands
encountered at location BMW-1 in the interval from 73 to 110 feet bgs.
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Several months later, OPOG advanced a deep soil boring (SB-4) and installed a
groundwater monitoring well (OW-1) in the southern yard. Monitoring well OW-1 is
adjacent to the fence separating the Site from the Terra Pave facility. The soil and well
borings were advanced to 75 and 80 feet bgs, respectively. Lithologic logs for both
indicated that the subsurface materials were predominately fine-grained (silts and
clays).

Nine soil samples were collected from boring SB-4 and submitted for analysis of
geotechnical properties. All nine of the samples were submitted for moisture content
and dry density analyses, with selected samples analyzed for grain size distribution,
specific gravity, total organic carbon (TOC), effective porosity, and hydraulic
conductivity. Moisture content ranged from 15 to 25 percent, total porosity ranged
from 37.5 to 39.4 percent, effective porosity ranged from 14.3 to 16.2 percent, TOC
ranged from 0.12 to 0.38 percent, and hydraulic conductivity ranged from
3.6 X10-6 to 3.4 X lO-s cm/sec.

Subsurface Materials In the Vicinity of the Site
In mid-1996, OPOG performed an off-Site investigation and advanced eight CPT
borings (H-6 through H-13) in the vicinity of the Site. Four additional off-Site CPT
(H-14 through H-17) borings were advanced in March 1997. Subsurface materials in
off-Site areas generally consisted (with one exception discussed below) of fine-grained
silts and clays comparable to those found underlying the Site.

The off-Site investigation revealed the presence of a coarser-grained unit consisting of
silty sand, gravelly sand, and sand. At some locations (e.g., H-6 and H-9), this unit
was found interbedded with silt. This unit was first encountered at depths ranging
from approximately 30 feet bgs (H-16) to 60 feet bgs (H-7). The thickness of the unit
ranged from approximately 11 feet (H-ll) to 31 feet (H-6). This sandy unit was also
encountered during investigations conducted by others at nearby sites
(e.g., Leggett-Platt and Jones Chevrolet). The Close Out Report indicated that this
sandy unit was assumed to be continuous in areas downgradient of the Site. The unit
apparently pinched out northeast of Putnam Street because it was not observed at the
location of the well or deep borings advanced at the Site (OW-1 and H-l through
H-4/4A) or upgradient of the Site (H-2). Borings advanced through this sandy unit
encountered underlying finer-grained materials.

Three off-Site monitoring wells were installed by OPOG a short distance
downgradient of the Site during an investigation completed in 1999. Well OW-lb
(screened from 110 to 120 feet bgs) was designed as a deeper companion well to
on-site well OW-1 (screened from 62.5 to 77.5 feet bgs). Well OW-lb was installed on
Terra Pave property and wells OW-2 and OW-3 were installed on Putnam Street.

The subsurface materials at location OWlb were very uniform and consisted of
fine-grained materials (silty clays) throughout the entire drilled depth of the boring
(131.5 feet bgs). Some gravel imbedded in the silty clay matrix was observed in the
interval from 125 to 130 feet bgs. At locations OW-2 and OW-3, the subsurface
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materials also consisted of silty clays to a depth of 55 and 50 feet bgs, respectively.
At location OW-2, silty sand was observed in the interval from 60 to 75 feet bgs, with
clayey sand observed from 80 to 85 feet bgs. Sand was observed at location OW-3 in
the interval from 50 to 60 feet bgs, with clayey gravel observed from 70 to 75 feet bgs.
At both locations, silty clay was observed underlying these coarser-grained materials.

The depth and thickness of the silty sand unit observed at locations OW-2 and OW-3
is comparable to the silty sand unit observed at CPT borings advanced in 1996 at
off-Site boring locations. The subsurface materials observed at the three off-Site
monitoring well locations supports the earlier finding that the silty sand unit is
continuous downgradient of the Site (the unit was observed at locations OW-2 and
OW-3) and pinches out northeast of Putnam Street (the unit was not observed at
location OW-lb). As was observed during the 1996 investigation, silty clay was also
observed above and below the silty sand unit at locations OW-2 and OW-3.

A geotechnical investigation for proposed additions at the nearby Presbyterian
Intercommunity Hospital was performed during late 1999 (Law/Crandall,
December 30,1999). The hospital is located approximately 1,500 feet west of the Site.
Four soil borings ranging in depth from approximately 40 to 50 feet bgs and two CPT
borings to depths of 50 and 75 feet were advanced during the geotechnical
investigation. The Presbyterian Hospital site was found to be almost entirely
underlain by clay and silt with some localized layers of silty sand, sand and gravel, to
the depths explored.

Local Groundwater Flow and Aquifer Parameters
hi September 1994, water levels were measured during a four-day period at three
nearby properties (Leggett & Platt, Jones Chevrolet, and former Chevron Station).
Based on these measurements, the direction of groundwater flow in the vicinity of the
Site was determined to be generally towards the southwest at a gradient of
0.007 (vertical feet/horizontal feet), hi September 1999, based on water level
measurements collected from wells OW-1 through OW-3, the direction of shallow
groundwater flow was towards southwest at a gradient of 0.009 vertical feet/
horizontal feet).

The depth to water in on-Site well OW-1 was measured at 71.42 feet below the
measuring point (bmp) during the 1999 investigation. The depth to water in deeper
well OW-lb was measured at 72.58 feet bmp. Corresponding groundwater elevations
for the shallow and deeper well pair were 138.99 and 132.40 feet below mean sea level
(msl), respectively. Therefore, there was a 6.48 feet difference in groundwater
elevation between the two wells. This head difference suggests that some degree of
hydraulic separation exists between the shallow and deeper zones. The head
difference also indicates a downward hydraulic gradient at that location, suggesting
that there is a potential for contaminants to migrate downward towards the deeper
zone. Water quality results for samples collected from the two wells support the
assumption that hydraulic separation between the two zones limits downward
vertical migration. VOC concentrations detected in deeper well OW-1B were
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approximately two orders of magnitude lower than VOC concentrations detected in
shallow well OW-1.

Slug testing performed in on-Site well OW-1 during 1996 indicated a horizontal
hydraulic conductivity of 0.61 feet per day. In 1999, step-drawdown testing was
performed in off-Site well OW-2. Off-Site wells OW-lb and OW-3 were unable to
sustain a pumping rate of one gallon per minute (gpm); therefore, step-drawdown
testing was not performed at these two locations. Well OW-2 was able to sustain a
maximum pumping rate of approximately 5 gpm. Step-drawdown testing results
indicated a transmissivity of 15.3 to 29.1 feet 2/day and horizontal hydraulic
conductivity of 0.8 to 1.6 feet/day for the shallow aquifer at the location of well OW-2.
It was concluded that these low hydraulic conductivities will limit the migration of
VOCs laterally away from the Site.
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Section 3
Initial Evaluation

3.1 Previous Investigations
Previous Site investigations are discussed below. Figure 3-1, located at the end of this
section, illustrates the approximate locations of all historical sampling locations.
Tables 3-1 and 3-2 provide soil gas analytical results for past investigations. Soil
analytical results from previous investigations are provided in Tables 3-3 through 3-7
and groundwater analytical results are provided in Tables 3-8 through 3-12.

Previously conducted investigations at the Site may be divided into three categories,
as follows: 1) preliminary work performed from 1985 through 1988,2) detailed and
focused Phase II investigation work performed by England/Hargis and C2Rem from
1995 through 1997, and 3) Phase la pre-design investigation performed by CDM
during 1999. Investigations categorized as preliminary work are included in the
following summaries. However, insufficient information was presented in the
historical reports for investigations performed from 1985 through 1988 to evaluate the
quality of the data. For this reason, data from preliminary investigations were not
included in the project database.

LeRoy Crandall and Associates, 1985. Investigation of Subsurface Soil
Contamination at Tank Farm, Omega Chemical Corporation, June 26.

A total of six borings (Borings S-l, S-la, and S-2 through S-5) were advanced by hand
auger in the tank farm area in the western corner of the Site to depths of six and seven
feet bgs between April and May 1985. The investigation was performed to address the
violation notice issued April 5,1985 by the Los Angeles County Department of Health
Services to Omega Chemical to assess the extent of contamination observed at the
tank farm. Results of the investigation showed concentrations of methylene chloride,
1,1,1-trichloroethane (TCA), TCE, PCE, and 1,2-dichloroethane (1,2-DCA) in the soil.
However, the highest concentrations appeared to be limited to the upper 3 feet of each
boring.

Leighton and Associates, Inc., 1987. Results of Laboratory Analysis Performed on
Soil Samples Collected after the Removal of an Underground Tank Located on the
Fred Rippy Trust Property, August 26.

On August 8,1987, one 500-gallon UST was removed from the Site. The tank was
located adjacent to and west of the chemical recycle/loading dock area. The bottom of
the tank was approximately eight feet below grade. During excavation of the tank, it
was observed that the roof of the west end of the tank was badly corroded and a
strong solvent odor was also noted. Two soil samples were collected from 10 and
12 feet below grade (E-l and E-2, respectively) and three soil samples were collected
from the stockpiled soils (SP-1, SP-2A, and SP2-B). Elevated levels of VOCs, including
acetone, TCA, PCE, and methylene chloride, were detected at the 12 foot depth in
sample E-2. Additional investigation to evaluate the lateral and vertical extent of soil
contamination was recommended.

3-13

PM0500iREPORTO»FSWor»Plii*R»port_Final doc



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section 3
Initial Evaluation

ERT, 1988. Report on Soil Vapor Survey of Fred R. Rippy Trust Real Estate Property,
February 2.
In January 1988, a soil vapor survey consisting of eighteen sample points (SI through
S16, and S21 and S22) was completed throughout the Site. Hydrocarbon vapors were
detected in most of the samples, with the exception of the northeastern side of the
Site, along Whittier Boulevard. The report recommended additional investigation and
the collection of soil samples for laboratory analysis to evaluate the lateral and vertical
extent of contamination. Sample analysis was performed in the field using a portable
gas chromatograph, with results reported as "total readings" which did not indicate
the unit of measurement. These results, therefore, are considered "qualitative" and
not "quantitative". The 1988 soil gas sampling results, therefore, were not included in
the Omega database or summarized in Tables 3-1 or 3-2. The majority of these
sampling points were resampled during a 1996 soil gas investigation at the Site
(see Phase II Close Out Report and TM2 discussion below).

ENSR, 1988. Report on Site Assessment Investigations at Omega Recovery Facility,
October U.
As a result of the 1988 soil vapor survey, four soil borings (B-l through B-3 and
BMW-2) were advanced and one groundwater monitoring well (BMW-1) was
constructed at the Site in March and June 1988. This investigation was intended to
evaluate the presence of impacted soil and groundwater. PCE, methylene chloride,
TCE, Freon 113, and a number of other VOCs were detected in the soil and
groundwater samples. Concentrations of methylene chloride, PCE and Freon 113
were detected above drinking water maximum contaminant levels (MCLs).

England and Associates and Hargis + Associates, Inc, 1996. Phase II Close Out
Report, Omega Chemical Site, October 1.
The Phase II Close Out Report summarizes the results of various investigations
completed by OPOG between December 1995 and September 1996 to fulfill the
requirements of USEPA Administration Order 95-15. A summary of the field activities
and the results of the individual tasks performed as part of the Phase II Investigation
were summarized within TM Nos. 1 through 9, which are included in the Close Out
Report. Brief descriptions of each TM and submittal dates are provided below:

CDM 3-14
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TMNo.
1
2
3
4

4A
5

5A
6

6A
7
8

9

Date

12/1/95
12/6/95
1/19/96
1/22/96
1/25/96
2/22/96
6/26/96
3/6/96

7/8/96
3/26/96
6/26/96

9/24/96

Description

Attempted location of monitoring well BMW-1
Results of Soil Gas Survey (SG-1 though SG-31).
Surface dewatering procedures/collection of surface water samples.
Results of shallow soil sampling (SB-1 through SB-15).
Proposed supplemental shallow soil sampling/on and off-Site CPT.
Removal/treatment contaminated material (loading dock sump).
Excavation/removal of loading dock sump materials.
Results of on-Site CPT/Hydropunch investigation (H-1 through H-4,
C-C1 through C-3 and C-7A) and proposal for additional investigation.
Procedures for proposed testing of vapor extraction well (VES-1).
Modification to frequency of progress reports.
Results of soil boring (B-4), well OW-1 (installation/slug testing) and
VES-1 , and proposal for off-Site groundwater investigation.
Plan for removal/off-Site disposal of investigation derived waste.

CDM

The Phase II Investigation concluded that the principal contaminants at the Site were
VOCs, primarily PCE and related compounds, which were detected in soil and
groundwater. In on-Site soil gas samples, the primary VOCs detected were Freon 113,
Freon 11, PCE and TCA. As stated in the Phase II Investigation, Freon 113 and Freon
11 vapors appear to extend from the former Cal-Air site across the center of the
Omega site at the 6 foot and 12 foot bgs soil gas samples. The former Cal-Air facility is
known to have handled these materials. The freon concentrations in three deeper
samples decreased by one to more than two orders of magnitude. No dense non-
aqueous phase liquids (DNAPLs) were identified at any of the historical sampling
locations.

The highest VOC concentrations were detected in the soil and soil gas within the
soil-filled loading dock sump. Total VOCs were greater than 3,000 milligrams per
kilogram (mg/kg). Soil gas concentrations decreased rapidly with distance from the
sump. Approximately 8 cubic yards of soil contained within the loading dock sump
were excavated and disposed of at an EPA-approved facility. Elsewhere on the Site,
concentrations of PCE within the vadose zone ranged from 0.01 to 510 mg/kg.

Cz Rent, 1997. Technical Memorandum No. 11A, Results of Off site CPTl'Groundwater
Investigation, Omega Chemical Site, April 30.

Ca Rem was retained to perform an off-Site CPT/Hydropunch investigation. The
purpose of the proposed investigation was to verify groundwater modeling results
which indicated that VOC concentrations in groundwater were expected to decrease
to below the MCLs at a distance of approximately 3,000 feet downgradient from the
Site. In-situ groundwater samples were collected from four locations (H-14 through
H-17). In addition, water levels were measured and existing on-Site well OW-1 was
sampled. Results of the investigation, performed in March 1997, were documented in
TM11 A. The TM concluded that the direction of groundwater flow was generally
towards the west/southwest and that elevated levels of VOCs were present further
downgradient than predicted by groundwater modeling.
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Camp Dresser & McK.ee Inc., 1999. Draft Phase la Pre-Design Field Investigation
Report, Omega Chemical Superfund Site, October 13.

During June and July 1999, CDM implemented the Phase la field investigation to
evaluate the extent of groundwater contamination at and immediately downgradient
of the Site. Three wells (OW-lb, OW-2 and OW-3) were installed and developed.
Water table wells OW-2 and OW-3 were installed on Putnam Street, and deeper well
OW-lb was installed on the adjacent Terra Pave facility. Well OW-lb was designed as
a deeper companion well to on-Site well OW-1.

Soil samples for laboratory analysis were collected from all three monitoring well
borings during drilling. In addition, soil gas samples for laboratory analysis were also
collected during drilling at location OW-lb. All samples were submitted for VOC
analysis plus analysis for acetone and Freon 113. Reporting of any tentatively
identified compounds (TICs) was also requested.

Several VOCs (PCE, TCE, TCA, 1,1-DCE, chloroform, Freon 113 and Freon 11) were
detected in the soil gas samples. PCE concentrations generally increased with depth
and ranged from 150,000 parts per billion volume / volume (ppbv/v) at a depth of
10 feet bgs to 6,100,000 ppbv at 60 feet bgs. Concentrations were generally
significantly lower in the interval from 10 to 30 feet bgs than in the interval from
40 to 60 feet bgs, suggesting the variation is related to proximity to groundwater.

PCE was the compound most frequently detected in soil samples collected during the
investigation, and ranged in concentration at location OW-lb from 4.7 M-g/kg at a
depth of 120 feet bgs to 3,300 |ig/kg at a depth of 70 feet bgs. A significant decline
(i.e., one to two orders of magnitude) was observed in soil samples collected below a
depth of 90 feet bgs. At off-Site location OW-2, PCE concentrations were significantly
lower and ranged from 4.8 Hg/kg (80 feet bgs) to 92 Mg/kg (60 feet bgs). PCE
concentrations were also significantly lower at off-Site location OW-3, ranging from
2.9 to 80 Mg/kg at depths of 50 and 40 feet bgs, respectively. As was noted above for
soil gas concentrations, elevated VOC concentrations in the soil appeared to be related
to proximity to groundwater.

Step-drawdown testing to a maximum rate of 5.5 gallons per minute (gpm) was
performed on well OW-2. Wells OW-lb and OW-3 were not capable of sustaining a
minimal pumping rate of one gpm, therefore, they were not step-drawdown tested.
VOC concentrations in deeper well OW-lb (screened from 110 to 120 feet bgs)
compared to water table well OW-1 were generally two orders of magnitude lower in
comparison to the concentrations detected in water table well OW-1 (screened from
62.5 to 77.5 feet bgs).

CDM 316
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3.2 Nature and Extent of Contamination
3.2.1 Nature of Contamination
The Omega facility provided treatment of commercial and industrial solid and liquid
wastes and a transfer station for storage and consolidation of wastes for shipment to
other treatment and/or disposal facilities. These activities have released chemicals to
soil, soil gas, and groundwater at the Site, as evidenced by the results of previous
investigations. Adjacent facilities, including the Terra Pave facility and the former
Cal-Air facility, may have also released contaminants to Site media. A removal action
was performed at Terra Pave to address lead contamination in soil. It is possible that
lead in airborne particulates from Terra Pave were deposited onto surface soils at the
Site. Freon 113 results from the portion of the Omega Site nearest the former Cal-Air
facility suggest the possibility of an off-site source. Data generated by field activities
proposed in this Work Plan will help evaluate this possibility.

The principal VOCs detected in the soil gas at the Omega site and at the highest
concentrations were Freon 113, Freon 11,1,1,1-TCA and PCE. The most prevalent
contaminants detected in soil and groundwater are VOCs, primarily PCE and related
compounds, TCA, and freons. Chlorinated methane compounds, including methylene
chloride and chloroform, as well as acetone and toluene, are also detected at the
downgradient Site boundary and off-Site. No indications of DNAPLs were identified
in vadose zone soil; although groundwater concentrations are indicative of either a
NAPL or residual saturation with VOCs within or above the capillary fringe.

Material found within the loading dock sump contained the highest concentrations of
VOCs found anywhere on-site. All loading dock sump material was excavated,
transported to an EPA-approved off-Site disposal facility, incinerated, and disposed.
No other exposed or near-surface grossly contaminated materials were identified.

3.2.2 Extent of Contamination
Soil gas samples showed the highest PCE and TCA concentrations near the south end
of the loading dock. Concentrations decreased with distance from that area. PCE
concentrations increased with depth from 10 to 60 feet bgs. Freon vapors appear to
extend from the adjacent Medlin & Sons site across the center of the Site in the 6 and
12 foot bgs soil gas samples. Soil gas concentrations of freons drop by one to more
than two orders of magnitude at sample depths greater than 12 feet bgs.

PCE was the most prevalent VOC in shallow soil samples, with every collected soil
sample containing PCE. As with the soil gas, PCE concentrations were highest near
the south end of the loading dock, in the vicinity of sampling location SB-9 (refer to
Figure 3-1). Concentrations in other areas of the Site were relatively low. PCE in soil
extends to the water table.

PCE was detected in on- and off-Site groundwater samples at concentrations that
suggest that PCE may be present in DNAPL phase. The dissolved-phase PCE plume
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extends from the Site over 1,700 feet southwest. Off-Site samples show a rapid drop in
PCE concentrations with increasing depth below first groundwater.

Freon 113 and Freon 11 were detected in all but the shallowest sample from on-Site
CPT/Hydropunch sample H-4. Methylene chloride, chloroform, TCA, and toluene
were detected only in some groundwater samples collected along the downgradient
boundary of the Site and in some off-Site samples collected downgradient of Terra
Pave. Methylene chloride, chloroform, acetone, and toluene appear to be from a
different, downgradient source.

3.3 Site Conceptual Exposure Model
Information on Site contaminants, affected media, known and potential routes of
migration, and known or potential human and environmental receptors is used to
develop a conceptual understanding of the Site. This conceptual understanding,
graphically presented as a site conceptual exposure model (SCEM) in Figure 3-2, aids
in evaluating potential risks to human health and the environment. The SCEM also
assists in identifying locations where sampling is necessary and in identifying
potential remedial technologies.

The SCEM evaluates routes of chemical migration, potentially exposed populations,
and exposure pathways for the Site. Risks will be characterized based on potential
current and future exposure scenarios at and near the Omega Facility. An exposure
scenario consists of a potentially exposed population and one or more exposure
pathways by which the receptor population may contact contaminants associated
with a site. An exposure pathway is defined by the following four elements:

• A source and mechanism of release of chemicals to the environment

• A transport medium for the released chemical

» An exposure route (e.g., inhalation, ingestion)

• An exposure point (the point of potential contact between receptor and medium)

If one or more of these elements are missing, the pathway is incomplete. Incomplete
pathways are not evaluated. Potentially complete pathways that are unlikely to
contribute significantly to overall exposure are also not evaluated.

The SCEM (Figure 3-2) identifies exposure pathways for soils. Chemical migration
from soil to groundwater and subsequent exposure of people to chemicals in
groundwater is not addressed in Figure 3-2. Groundwater exposure scenarios are
being addressed by OPOG under USEPA's oversight through a separate but parallel
engineering evaluation/cost analysis action.

CDM 3-18
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3.3.1 Potentially Exposed Populations
The overall scope of the analysis is graphically illustrated in the SCEM for soils at the
Omega Facility (Figure 3-2). The SCEM includes theoretically feasible exposures and
provides a basis for discussing the likelihood and importance of potential exposure
pathways at the Site. Site characteristics such as land use (industrial), location (urban),
and setting (exterior paved with concrete) preclude the presence of ecological
receptors. Therefore, ecological risks will not be evaluated in the risk assessment
report. As illustrated in the SCEM, the following populations are quantitatively
evaluated:

• Current and future on-site commercial/industrial workers at the Omega Facility

• Current and future off-site commercial/industrial workers

• Future construction workers at the Omega Facility

• Current and future off-site recreational visitors (e.g., Skateland)

• Future on-site residents

USEPA guidance indicates that remedial action objectives developed during the
RI/FS should reflect the reasonably anticipated future land use (USEPA, 1995).
On-site residential development is a very unlikely land use for the foreseeable future.
Although residential development is not expected to occur, the future residential
scenario will be evaluated at the request of USEPA to provide the risk manager with
additional information regarding site risks. Hypothetical future residential exposures
and risks will be quantified, to the extent possible, in an appendix to the human
health risk assessment report. Some off-site residential areas exist near the Site.
Off-site residents could theoretically be exposed to dust from the Site in the future, if,
for example, existing pavement is removed. Exposure to dust is evaluated for on-site
commercial/industrial workers, however, and exposure for residents, if any, is

§ expected to be much smaller than that for on-site workers. Evaluation of off-site
residential risks will not be performed for the RI.

I Potential exposure pathways for the above populations are discussed in more detail in
the following sections.

I

I

I

I

I
CDM

3.3.2 Potential Exposure Pathways
This section selects exposure pathways for quantitative evaluation. Only pathways
that are potentially complete and maybe significant are quantitatively evaluated.

3.3.2.1 Incidental Ingestion of Surface Soils, Dermal Contact with Surface
Soils, and Inhalation of Particulates Released from Surface Soils

Soils at the Omega Facility are contaminated as a result of past disposal practices at
the Site. Currently, surface soils at the Facility are not exposed because the entire Site
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is covered with concrete (building floors and foundations) and pavement. Direct
contact with contaminants in surface soils is therefore not currently possible.

Redevelopment of the Omega Facility in the future could occur. If the concrete and
pavement at the Facility are removed during construction, contaminated soils may be
uncovered. Future on-site construction workers may incidentally ingest and dermally
contact contaminants in surface soils and may inhale particulates released from
surface soils into ambient air. Although these exposures are unlikely to be significant
given the duration of construction activities, they will be evaluated to provide the risk
manager with additional information.

If areas with contaminated surface soils are left uncovered following theoretical future
redevelopment, future on-site commercial/industrial workers and future on-site
residents may contact surface soils. Although this is not expected to occur, the
potential will be evaluated to provide the risk manager with additional information.
Potentially complete and significant pathways through which future on-site
commercial/industrial workers and future residents may contact surface soils consist
of incidental ingestion, dermal contact, and inhalation of particulates released from
surface soils into ambient air.

3.3.2.2 Incidental Ingestion of Subsurface Soils, Dermal Contact with
Subsurface Soils, and Inhalation of Particulates Released from
Subsurface Soils

If the Omega Facility is redeveloped in the future, future on-site construction workers
may contact contaminated subsurface soils. Workers may incidentally ingest and
dermally contact contaminants in subsurface soils and may inhale particulates
released from subsurface soils into ambient air. These exposures are unlikely to be
significant given the duration of exposure; however, these pathways are evaluated to
provide the risk manager with additional information. Future construction workers
are expected to be the only human populations with potential exposure to subsurface
soils.

3.3.2.3 Inhalation of Vapors Released from Subsurface Soils to
Ambient Air

VOCs in soils may be released as vapors into ambient air and be inhaled by people
present in areas of such releases. Receptor populations who could theoretically be
exposed to contaminants in ambient air include current and future on-site and off-site
commercial/industrial workers, future on-site residents, future on-site construction
workers, and current and future recreational visitors at Skateland.

Release of vapors does not require excavation or exposure of contaminated soils to
air. Vapors may migrate through the vadose zone to the surface and be released as a
consequence of barometric pumping and diffusion. However, experience at other sites
indicates that ambient vapor concentrations will be significantly (i.e., orders of
magnitude) lower than indoor vapor concentrations because vapors emitted from soil
will be trapped and concentrated in the indoor environment compared to their
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dispersion and dilution in the outdoor environment. Conclusions developed for
indoor exposure to vapors should be protective of ambient exposure to vapors.
However, exposure to vapors in ambient air will be evaluated at the request of
USEPA to confirm the validity of the assumptions regarding ambient air
concentrations. Ambient air exposure will be evaluated for current and future on- and
off-site commercial/industrial workers, future on-site residents, future on-site
construction workers, and current and future off-site recreational visitors. Data from
ambient air samples will be used to evaluate this pathway. Because there are
numerous non-site-related sources of chemicals to ambient air, soil gas data will also
be used in conjunction with mixing zone and dispersion assumptions to estimate
VOC concentrations in ambient air. In addition, the risk assessment report will use
upwind VOC concentrations in ambient air to evaluate non-site related contributions
to ambient air.

3.3.2.4 Inhalation of Vapors Released from Subsurface Soils to Indoor Air
Contaminants released from soils into soil gas may migrate below buildings and be
released indoors through foundation cracks. People working or recreating indoors in
these buildings may inhale contaminants in indoor air. Because dilution of air inside
buildings occurs less rapidly than that in ambient air, some accumulation of
contaminants is possible where high concentrations of VOCs are present in the
subsurface below buildings.

The indoor air pathway is theoretically complete for current and future commercial/
industrial workers and future residents at the Omega Facility. Because contaminants
in soil gas may migrate horizontally, volatile contaminants may also migrate off-site
and be released to indoor air at properties adjacent to the Omega Facility. Available
data indicate that VOC concentrations in soil gas are highest in the area of the loading
dock and rapidly decrease with distance from that area. However, air impacts are
theoretically possible for Skateland, a skating rink located immediately adjacent to the
Omega Facility, and for the Medlin & Sons and Terra Pave commercial/industrial
properties.

3.3.3 Summary of Pathways to be Quantitatively Evaluated
3.3.3.1 Current and Future On-site Commercial/Industrial Workers
The following exposure pathways will be evaluated for current and future on-site
commercial/industrial workers:

• Inhalation of volatiles released from soils to indoor air and ambient air

• Incidental ingestion of surface soils, dermal contact with surface soils, and
inhalation of particulates released from surface soils (future scenario only)

3.3.3.2 Current and Future Off-site Commercial/Industrial Workers
For current and future off-site commercial/industrial workers, the following exposure
pathway will be evaluated:
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• Inhalation of volatiles released from soils to indoor air

3.3.3.3 Future On-site Construction Workers

The following exposure pathways will be evaluated for future on-site construction
workers:

| • Incidental ingestion of surface soils, dermal contact with surface soils, and
inhalation of particulates and volatiles released from surface soils to ambient air

m • Incidental ingestion of subsurface soils, dermal contact with subsurface soils, and
inhalation of particulates and volatiles released from subsurface soils to ambient

I air

3.3.3.4 Current and Future Off-site Recreational Visitors

I The following exposure pathway will be evaluated for current and future off-site
recreational visitors:

• • Inhalation of volatiles released from soils to indoor air

3.3.3.5 Future On-site Residents
• The following exposure pathway will be evaluated for future on-site residents:

• Incidental ingestion of and dermal contact with surface soils and inhalation of
• particulates released from surface soils

• Inhalation of volatiles released from subsurface soils to indoor air and ambient air

• 3.4 Data Gaps
M Data gaps were identified based on evaluation of the following:

• Observations noted in USEPA's review of historical aerial photographs

• • Exposure pathways to be quantitatively evaluated

» Data needed to implement USEPA presumptive remedies for sites with VOC
I compounds in soils (USEPA 1993,1996)

• Site lithology
Im m Data needed to further evaluate off-site sources of contamination.

• The following data were identified for collection as part of the On-Site Soils RI/FS:

• Soil gas samples from Site boundaries. Soil gas data will be used in the risk

( assessment to assist in characterization of exposure to volatiles in indoor and
ambient air.
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• Soil gas samples from the area of the former Cal-Air facility. These data will be
used to help determine whether the former Cal-Air facility was a source of
contamination to the subsurface, both at the former Cal-Air facility and the Site.

• Soil gas samples from potential release areas identified in historical aerial
photographs. Soil gas data will be used to evaluate potential source areas and to
assist in characterization of exposure to vapors in indoor and ambient air.

• Surface soil samples from potential release areas identified in historical aerial
photographs.

• Surface soil samples (i.e., six inch depth). Exposure to surface soil was identified
as a potentially complete future pathway; however, data are not available for soils
at depths of six inches or less. These samples will be used in risk assessment.

• Supplemental surface and subsurface samples of soil physical characteristics.
These will be collected in the western corner of the Site to address the extent of the
sandy unit, as well as in other areas of the Site to address risk assessment and
presumptive remedy data requirements.

• Indoor air samples will be collected from existing buildings on the Omega
property, as well as from Skateland, the former Cal Air facility, and the Terra Pave
facility. Data from these samples will be evaluated to ensure that current activities
are not contributing to chemical concentrations that may be detected in the
samples. If appropriate, these data will be used in the risk assessment.

• Ambient air samples will be collected from the Site, as well as from locations
upwind. Upwind locations will provide non-site related chemical concentrations
in ambient air.

Data requirements for risk assessment and remedial alternatives evaluation are
discussed in detail in Section 4.1.
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Table 3-1
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG-1

SG-2

SG-3

SG-3D

SG-4

SG-5

SG-6

SG-7

SG-8

SG-9

SG-9D

SG-10

Sample
Depth (ft)

6

12

6

12

6

12

6

6

12

16.7

6

12

6

12

6

12

6

12

6

12

12

6

Sample
Date

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

PCE

0

0

82509

50663

120145

448733

101327

188179

202654

0

99879

91194

43426

37636

11435

15923

0

6659

108565

111460

121592

303981

TCE

0

0

10046

7123

1114

2557

1187

13516

12968

0

21918

17717

2740

3470

2374

3470

0

1352

15525

18265

19178

347032

1,1,1-TCA

0

0

53973

62969

10435

19790

10435

269865

269865

0

287856

287856

43178

61169

16732

25187

0

25187

305847

269865

287856

0

1,1,2-TCA 1,1-DCE

0

0

16594

12136

718

2724

867

56966

81734

0

79257

101548

32198

71827

47059

94118

0

34675

195666

185759

210526

297214

cis-
1,2-DCE

0

0

2909

1770

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

trans-
1,2-DCE

0

0

0

866

0

965

0

5196

3216

0

2722

2722

0

0

0

0

0

841

2969

2004

1682

0

1,1-DCA

0

0

14303

8242

0

461

0

6303

5091

0

6303

8000

1455

2255

630

1236

0

2424

23758

19394

19879

0

1,2-DCA

0

0

0

1503

0

606

0

13576

7030

0

19152

16727

0

0

0

0

0

0

10667

12364

13818

196364

DFM

0

0

0

4764

0

4764

0

0

0

0

0

0

0

0

0

0

0

0

2779

0

0

694789

CFM

0

0

3417

3216

0

1628

0

2814

4422

0

5628

5829

945

1990

643

1467

0

342

4824

4824

5628

136683

MCU

0

0

0

16678

0

537

0

18940

14134

0

0

0

0

0

0

0

0

0

0

0

0

0

Freon

0

0

92209

92209

15368

49947

14088

550694

832444

0

473853

563501

71718

166489

11)419

230523

0

117823

653148

589114

653148

0

Freon
11 vc

0

0

34934

45415

1M4

15721

2096

3668 1

45415

0

36681

471R2

"145Q

24454

3.1188

59389

0

36681

143231

'3 '004

134498

n
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Table 3-1
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG-1 OR

SG-11

SG-11D

SG-1 2

SG-1 3

SG-14

SG-1 5

SG-1 6

SG-1 7

SG-1 8

SG-19

Sample
Depth (ft)

6

6

12

12

6

12

6

12

6

12

6

12

6

12

24

6

12

6

12

6

12

24

Sample
Date

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

PCE

104222

133172

144753

107117

0

2171

60796

23160

2316

52111

0

0

13028

14475

709

18818

20265

31846

4632

12304

18818

0

TCE

584475

7854

12968

10776

438

384

8402

4201

237

11324

0

0

8037

9132

493

7489

7854

7123

1479

5297

10959

0

1,1,1-TCA 1,1,2-TCA 1,1-DCE 1

011994

91754

152924

136732

0

5937

57571

30585

720

44978

0

0

7016

5757

720

8996

9715

17631

5577

13673

32384

612

1040248

76780

118885

106502

0

23529

128793

66873

768

113932

0

0

99071

79257

5697

91641

89164

113932

39628

101548

205573

3220

cis-
,2-DCE 1

0

0

0

0

0

0

461

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

trans-
,2-DCE

2301031

1163

2722

0

0

0

0

0

0

2449

0

0

3464

619

0

0

1039

0

0

0

0

0

1,1-DCA 1,,2-DCA DFM

630303 1187879 8535980

2012

4121

2255

0

291

6788

2909

0

3152

0

0

2667

0

0

1018

291

315

0

3879

3636

0

0

0

0

0

0

0

0

0

364

0

0

242

0

0

0

0

0

0

0

0

0

0

0

0

1806

0

0

0

0

1092

0

0

2382

2779

0

4764

3970

0

0

0

0

0

Freon
CFM MCL 113

180905 38162544

2010

1930

1869

0

0

3015

3618

0

1206

0

0

1286

1045

0

844

744

0

0

0

302

0

0

0

0

311

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

J7577375

397012

768410

729989

896

166489

704376

320171

3842

614728

0

0

1152615

934899

69157

960512

832444

1011740

320171

665955

1536820

34578

Freon
11 vc

M27948

'"'4672

366812

366812

489

71616

192140

76856

1450

262009

0

0

174672

153712

17467

171179

144978

279476

92576

122271

349345

7336
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Table 3-1
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG-19D

SG-20

SG-20D

SG-21

SG-22

SG-23

SG-24

SG-25

SG-26

SG-26D

SG-27

SG-28

SG-29

Sample
Depth (ft)

24

6

12

12

6

12

6

12

6

12

6

12

6

12

6

13

13

6

12

6

12

6

Sample
Date

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

PCE

0

5790

0

1592

854

2606

2461

2171

5790

941

7527

7382

767

232

579

0

0

0

0

565

0

0

TCE 1

0

3288

0

457

1662

5845

4018

2557

3470

639

5114

4932

0

0

0

0

0

0

0

0

0

0

cis- trans-
,1,1-TCA 1,1,2-TCA 1,1-DCE 1]2.DCE 1|2.DC£

702

8096

378

2339

2879

26987

8276

1493

4138

720

1259

1079

558

0

0

0

0

0

3778

0

0

0

3220

76780

1090

27988

29721

51920

54489

6935

39628

6935

29721

29721

0

0

916

0

248

0

0

693

0

1511

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

816

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1,1-DCA 1

0

2279

0

0

0

630

921

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

,2-DCA

0

0

0

0

0

703

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

DFM

0

0

0

0

0

0

0

0

0

0

933

1092

0

0

0

0

0

0

0

0

0

0

Freon
CFM MCL 113

0

0

0

0

0

0

0

0

0

0

261

241

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2827

0

0

0

34578

384205

1921

192102

435432

101 1740

832444

94771

1011740

179296

922092

870864

0

0

112700

26894

26254

6403

8068

217716

39701

106297

Freon
11 vc

6987

122271

0

36681

6812

125764

1.34408

8734

127511

20961

96070

99563

0

0

8035

2620

2096

0

4192

12751

4017

8908
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Table 3-1
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG-29

SG-30

SG-31

OW1b

Sample
Depth (tt)

12

6

12

3.5

10

20

30

40

50

60

Sample
Date

11/13/95

11/13/95

11/13/95

11/13/95

06/16/99

06/16/99

06/16/99

06/16/99

06/16/99

06/16/99

PCE

622

0

0

0

150000

240000

360000

2800000

2500000

6100000

TCE

694

402

0

0

9100

9200

10000

40000

24000

72000 U

1,1,1-TCA

3238

0

0

0

1900

3600 U

5000

58000

44000

190000

1,1,2-TCA 1,1-DCE

1214

2279

0

0

1700U 19000

3600 U 18000

3600 U 23000

18000U 130000

18000U 64000

72000 U 170000

cis-
1,2-DCE

0

0

0

0

1700U

3600 U

3600 U

1 8000 U

18000U

72000 U

trans-
1,2-DCE

272

0

0

0

1700U

3600 U

3600 U

18000U

18000U

72000 U

1,1-DCA

0

0

0

0

1700U

3600 U

3600 U

18000U

18000U

72000 U

1,2-DCA

0

0

0

0

1700U

3600 U

3600 U

18000U

18000U

72000 U

DFM

0

0

0

0

1700U

3600 U

3600 U

18000U

18000U

72000 U

CFM

0

0

0

0

3000

5500

11000

59000

44000

72000 U

MCL

2290

0

0

0

1700U

3600 U

3600 U

18000U

18000U

72000 U

Freon

81964

294557

2049

0

60000

51000

28000

130000

34000

130000

Freon
11

9258

36681

0

0

9700

7000

4500

19000

18000U

72000 U

vc

• 700 U

3600 U

3600 U

18000U

18000 U

72000 U

Notes:

Concentrations are reported in ppb (v/v).
Only chlorinated compounds detected in one or more soil gas samples are reported
Samples collected m 1999 were analyzed by EPA Method TO-14 Unknown method used for samples
analyzed in 1995

U = Not detected at a concentration greater than the reporting limit shown
If left blank, analyte was either not reported or not analyzed.

PCE = Tetrachloroethene. TCE = Tnchloroethene, TCA = Tnchloroethane, OCE = Dichloroethene DCA =
Dichloroethane, DFM = Oichlorofluoromethane, CFM = Chloroform. MCL = Methylene chloride
Freon 113= 1,1,2-Tnchloro-1,2.2-tnfluoroethane, Freon 11 = Tnch'orofluoromethane and VC = Vinyl cnlo^
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Table 3-2
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG 1

SG-2

SG-3

SG-3D

SG-4

SG-5

SG-6

SG-7

SG-8

SG-9

SG-9D

SG-10

SG 10R

SG-11

SG-11D

SG-12

SG-13

SG-14

SG-15

Sample
Depth

6

12

6

12

6

12

6

6

12

167

6

12

6

12

6

12

6

12

6

12

12

6

6

6

12

12

6

12

6

12

6

12

6

Sample
Date

11/13/95

1K13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

Benzene

0

0

0

0

0

0

0

430

492

0

430

522

0

0

0

0

0

0

676

676

830

7990

0

0

0

0

0

0

0

0

0

0

0

Toluene

0

0

0

0

0

0

0

0

339

0

0

0

0

0

0

0

0

0

0

0

0

70358

39088

0

0

0

0

0

0

0

0

0

0

Ethylbenzene

0

0

0

0

0

0

0

0

362

0

0

0

0

0

0

0

0

0

0

0

0

1107

0

0

0

0

0

0

0

0

0

0

0

m,p-
Xylenes

0

0

0

0

0

0

0

0

475

0

249

0

0

0

0

0

0

0

362

249

294

3390

0

0

0

0

0

0

0

0

0

0

0

o- Total
Xytene Xylenes Acetone

0

0

0

0

0

0

0

294

1107

0

0

0

0

0

0

0

0

0

0

0

0

678

0

0

0

0

0

0

0

0

0

0

0
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Table 3-2
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Gas Analytical Results

Borehole
ID

SG 15

SG-1 6

SG-17

SG-18

SG-19

SG-19D

SG-20

SG-20D

SG-21

SG-22

SG-23

SG-24

SG-25

SG-26

SG-26D

SG-27

SG-28

SG-29

Sample
Depth

12

6

12

24

6

12

6

12

6

12

24

24

6

12

12

6

12

6

12

6

12

6

12

6

12

6

13

13

6

12

6

12

6

Sample
Date

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

11/13/95

Benzene

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Toluene

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Ethylbenzene

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

rn.p-
Xylenes

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

o- Total
Xylerve Xylenes Acetone

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

CDM Page 2 of 3 10500\omega rndb
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Table 3-2
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Gas Analytical Results

Borehole

ID

SG-29

SG-30

SG-31

OW1b

Sample
Depth

12

6

12

35

10

20

30

40

50

60

Sample
Date

1 1/13/95

11/13/95

11/13/95

11/13/95

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

Benzene

0

0

0

0

1700U

3600 U

3600 U

18000 U

18000U

72000 U

Toluene

0

0

0

0

1700 U

3600 U

3600 U

18000 U

18000U

72000 U

m.p- o-
Ethylbenzene Xylenes Xylenc

0 0 0

0 0 0

0 0 0

0 0 0

1700 U

3600 U

3600 U

18000 U

18000U

72000 U

Total
Xylenes

1700 U

3600 U

3600 U

18000 U

18000 U

72000 U

Acetone

8700 U

18000 U

18000 U

90000 U

90000 U

360000 U

Notes

Concentrations are reported in ppb (v/v)
Only chlorinated compounds detected in one or more soil gas samples are reported
Samples collected in 1999 were analyzed by EPA Method TO-14 Unknown method used for samples analyzed in 1995

U = Not detected at a concentration greater than the reporting limit shown
if left blank, anatyte was either not reported or not analyzed

CDM Page 3 of 3 10500\omega mdb



Table 3-3
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

PIT-0 5

PIT-5 0

SUMP-0 5

SUMP-5

B-4

C-1

C-2

CDM

Sample
Depth (ft)

05

5

05

5

5

10

15

20

30

45

55

65

70

75

15

30

45

15

30

45

Sample
Date

9/12/96

9/12/96

9/12/96

9/12/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

78

66

9 1

11

510

1 9

98

11

52

84

56

27

11

16

045

1 4

24

3 4

1 4

69

TCE

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

054

003U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

1 1,1-TCA

0 5 U

0 5 U

095

1 U

15

0 5 U

1 2

1 1

085

0 5 U

3U

1 5

067

096

003U

0 5 U

0 5 U

06

0 5 U

077

1 1,2-TCA

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

0 5 U

003U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

Pag

1,1-DCE

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

099

003U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

e1 of 5

trans-
1,3-DCP

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

0 5 U

003U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

1 2-DCA

0 5 U

0 5 U

1 6

1

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

0 5 U

0 15

0 5 U

05 U

05 U

0 5 U

0 5 U

CFM

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3 U

1 U

0 5 U

0 5 U

0 0 3 U

05 U

0 5 U

0 5 U

0 5 U

0 5 U

MCL

0 5 U

0 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3 U

1 4

4 2

2 4

0 0 3 U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

10501

Freon
113

1 U

1 U

1 U

2U

100U

1 U

1 U

1 U

1 U

1 U

5U

2U

1 U

098

005U

1 U

1 U

1 U

1 U

1 U

Otomega mdb

Freon
11

0 5U

T 5 U

0 5 U

1 U

SOU

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

3U

1 U

0 5 U

0 5 U

003U

0 5 U

0 5 U

0 5 U

0 5 U

0 5 U

21 J/in-02



Table 3-3
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Analytical Results

Borehole Sample
ID Depth (ft)

C-2 53

C-3 15

30

45

60

75

C-7 15

C-7A 15

30

45

52

OW1b 35

45

55

60

65

70

75

80

90

CDM

Sample
Date

1/30/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

81

0 15

017

081

0 15

0033

62

079

25

72

37

21

083

2 1

033

1 7

33

2

071

085

TCE

0 5 U

0024U

003

0 5 U

0024

0014

0 5 U

0 5 U

0 5 U

0 5 U

1 U

002U

002U

002U

00054

01 U

01 U

0 1 U

002U

0049

1,1 1-TCA

0 5 U

0005U

003U

0 5 U

0013

0005U

0 5 U

0 5 U

0 5 U

0 5 U

1 U

002U

002U

004

00079

0 1 U

0 1 U

0 14

0029

0038

1 1 2-TCA 1,1-DCE

0 5 U

00069

O O S U

0 5 U

0005U

0005U

0 5 U

0 5 U

0 5 U

05U

1 U

002U

002U

002U

0002 U

0 1 U

0 1 U

01 U

002U

002U

0 5 U

00074

0035

0 5 U

0 12

0013

0 5 U

0 5 U

0 5 U

0 5 U

1 U

O O S U

O O S U

O O S U

0005U

025U

025U

025U

O O S U

O O S U

Page 2 of 5

trans-
1 3-DCP

0 5 U

0024

003U

0 5 U

0005U

0005U

0 5 U

0 5 U

0 5 U

0 5 U

1 U

002U

002 U

0 0 2 U

0002U

0 1 U

01 U

0 1 U

002U

0 0 2 U

1 2-DCA

0 5 U

0005 U

O O S U

0 5 U

0005U

0005U

0 5 U

0 5 U

0 5 U

054

2 1

002U

0053

0 19

0 14

073

039

0 1 U

003

0073

CFM

0 5 U

0005U

003U

0 5 U

0005U

0005 U

0 5 U

0 5 U

0 5 U

0 5 U

1 U

0043

0043

0062

002

0 1 U

0 1 U

0 1 U

002U

0051

MCL

0 5 U

0005U

003U

0 5 U

0012

0005 U

0 5 U

0 5 U

0 5 U

0 5 U

1 U

0 2 U

0 2 U

0 2 U

0 0 2 U

1 U

1 U

1 U

0 2 U

0 2 U

Freon
113

1 U

0005 U

0078

1 U

001 U

0 15

1 U

1 U

1 U

1 U

2U

O O S U

O O S U

OO' iU

0005U

0 2 S U

02SU

0 2 5 U

O O S U

O O S U

Freon
11

0 5 U

0005U

0046

0 5 U

0 005 U

0037

0 5 U

0 5 U

0 5 U

0 5 U

1 U

O O S U

0 0 5 U

005U

0005U

0 2 5 U

025U

0 2 5 U

O O S U

O O S U

!i 11 n;



Table 3-3
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

OW1b

OW2

OW3

H-1

H-2

H-4

SB-1

SB-2

Sample
Depth (ft)

100

110

120

45

60

80

40

50

75

55

69

79

57

67

75

110

3

6 5

1 8

65

Sample
Date

6/18/99

6/18/99

6/18/99

6/17/99

6/17/99

6/17/99

6/15/99

6/15/99

6/15/99

1/31/96

1/31/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

12/12/95

12/12/95

12/11/95

12/11/95

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

002

0012

00047

0047

0092

00048

008

00029

0079

5

32

00098

11

22

93

1 U

001

0017

0036

00091

TCE

0002U

0002U

0002U

00042

00072

0002U

00073

0002U

0011

0 5 U

0 5 U

00056

3U

3U

4 2

1 U

0005U

0005U

0005U

0005U

1,1,1-TCA

0002U

0002U

0002U

0002U

00032

0002U

00025

0002 U

00024

0 5 U

0 5 U

0005U

3U

3U

3 1

1 U

0005U

0005U

0005U

0005U

1,1,2-TCA

0002U

0002U

0002 U

0002U

0002U

0002U

0002U

0002U

0002U

0 5 U

0 5 U

0005U

3U

3U

0 5 U

1 U

0005U

0005U

0005U

0005U

1,1-DCE

0005U

0005U

0005 U

0006

0021

0005U

0014

0005U

009

0 5 U

0 5 U

0005U

3U

3U

1 3

1 U

0005U

0005U

0005U

O O O S U

trans-
1,3-DCP

0002U

0002U

0002U

0002U

0002U

0002U

0002U

0002 U

0002U

0 5 U

0 5 U

OOOSU

3U

3 U

0 5 U

1 U

OOOSU

0005 U

O O O S U

0005 U

1,2-DCA

0003

0002U

0002 U

0002U

0002U

0002U

0002U

0002 U

0002 U

05 U

0 5 U

O O O S U

3U

3U

5

1 U

O O O S U

O O O S U

O O O S U

0005 U

CFM

0002 U

0002U

00023

0002U

0002U

0002U

0002 U

0002 U

0002 U

0 5 U

0 5 U

O O O S U

3U

3U

2

3

O O O S U

0005 U

O O O S U

OOOSU

MCL

002U

002U

002 U

002U

002U

002U

002 U

002 U

002U

051 B

0 5 U

O O O S U

3U

3U

4 1

15

0005U

0005 U

O O O S U

O O O S U

Freon
113

O O O S U

O O O S U

O O O S U

O O O S U

0005 U

0016

O O O S U

O O O S U

0066

1 U

1 U

0078

3U

3U

1 U

2 U

001 U

001 U

001 U

001 U

Freon
11

O O O S U

O O O S U

O O O S U

O O O S U

O O O S U

O O O S U

O O O S U

O O O S U

0026

0 5 U

OS U

0013

3 U

3 U

0 5 U

1 U

0005U

0005 U

0 005 U

O O O S U

CDM Page 3 of 5



Table 3-3
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

SB-3

SB-4

SB-5

SB-6

SB-7

SB-8

SB-9

SB- 10

SB-11

SB- 12

Sample
Depth (ft)

1 7

66

1 6

66

1 8

65

2 1

6 5

1 7

66

2 1

66

1 8

59

2 2

65

1 8

65

1 7

65

Sample
Date

12/12/95

12/12/95

12/11/95

12/11/95

12/11/95

12/11/95

12/12/95

12/12/95

12/11/95

12/11/95

12/12/95

12/12/95

12/13/95

12/13/95

12/14/95

12/14/95

12/14/95

12/14/95

12/11/95

12/11/95

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

0098

0069

1 3

0057

068

0032

1 5

0 11

1 2

011

1 2

079

1300

1100

66

4 1

99

260

7 1

1 7

TCE

0026

0012

0 5 U

OOOSU

0 5 U

OOOSU

0 5 U

00076

0 5 U

0005 U

0 5 U

0 5 U

98

140

0 5 U

0 5 U

10U

30 U

0 5 U

05U

1,1,1-TCA

O O O S U

O O O S U

05U

OOOSU

0 5 U

OOOSU

0 5 U

00078

0 5 U

0011

0 5 U

0 5 U

970

1200

1 2

074

10U

SOU

0 5 U

05U

1,1,2-TCA

0005U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

O S U

0 5 U

SOU

SOU

0 5 U

0 5 U

10U

30 U

0 5 U

0 5 U

1,1-DCE

00072

O O O S U

0 5 U

O O O S U

0 5 U

0005 U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

0 5 U

60

SOU

0 5 U

0 5 U

10U

30 U

0 5 U

0 5 U

trans-
1,3-DCP

O O O S U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

0 5 U

SOU

50 U

0 5 U

0 5 U

10U

SOU

0 5 U

0 5 U

1,2-DCA

0005 U

O O O S U

0 5 U

0005U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

0 5 U

SOU

50 U

0 5 U

0 5 U

10U

30 U

0 5 U

0 5 U

CFM

0005 U

O O O S U

0 5 U

OOOSU

0 5 U

0005 U

0 5 U

O O O S U

0 5 U

0005U

0 5 U

0 5 U

SOU

SOU

0 5 U

0 5 U

10U

30 U

0 5 U

0 5 U

MCL

O O O S U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

O O O S U

0 5 U

0 5 U

59

100

0 5 U

0 5 U

10 U

30 U

0 5 U

0 5 U

Freon
113

00072

00085

1 U

001 U

1 U

001 U

' U

001 U

1 U

001 U

1 U

1 U

420

590

1 U

1 U

20 U

SOU

1 U

1 U

Freon
11

0005U

O O O S U

0 5 U

O O O S U

0 5 U

0005 U

O S U

0 005 U

O S U

O O O S U

O S U

O S U

160

220

O S U

O S U

10U

30 U

O S U

O S U
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Table 3-3
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

SB-13

SB-14

SB- 15

Sample
Depth (ft)

1 8

67

1 8

66

1 7

6 7

Sample
Date

12/12/95

12/12/95

12/11/95

12/11/95

12/11/95

12/11/95

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

1 1

0 13

0039

0041

0033

O O O S U

TCE

O S U

00069

OOOSU

0005U

0028

O O O S U

1,1,1-TCA

O S U

00081

OOOSU

O O O S U

00082

0005 U

1,1,2-TCA

0 5 U

OOOSU

OOOSU

OOOSU

OOOSU

O O O S U

1,1-DCE

O S U

O O O S U

OOOSU

0005U

0036

O O O S U

trans-
1,3-DCP

O S U

O O O S U

OOOSU

O O O S U

O O O S U

OOOSU

1,2-DCA

O S U

0005 U

0005U

O O O S U

0005 U

O O O S U

CFM

O S U

0005U

OOOSU

0005 U

O O O S U

0005 U

MCL

O S U

0005U

OOOSU

O O O S U

O O O S U

O O O S U

Freon
113

1 U

001 U

001 U

001 U

0057

001 U

Freon
11

O S U

O O O S U

OOOSU

O O O S U

0018

O O O S U

Notes

Concentrations are reported in micrograms per kilogram (ug/kg)
Only chlorinated compounds detected in one or more soil samples are reported
Samples analyzed by EPA Method 8260B or EPA Method 8240

U = Not detected at a concentration greater than the reporting limit shown
B = Possible laboratory contamination

Sample Type
DUP = Duplicate sample
ORIG = Oriqinal sample

PCE = Tetrachloroethene TCE = Tnchloroethene TCA = Tnchloroethane DCE = Dichloroethene DCA = Dichiowthanp
DCP = Dichloropropene CFM = Chloroform MCL = Methylene chloride Freon 1 1 3 = 1 1 2-Tnchloro-1 2 2-lnfluoroetnane
and Freon 11 = Tnchlorofluoromethane
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Table 3-4
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

PIT -05

PIT 50

SUMP-0 5

SUMPS

B-4

C-1

C-2

C-3

C-7

C-7A

OW1b

Sample
Depth

05

5

05

5

5

10

15

20

30

45

55

65

70

75

15

30

45

15

30

45

525

15

30

45

60

75

15

15

30

45

52

35

45

Sample
Date

9/12/96

9/12/96

9/12/96

9/12/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

5/23/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

2/1/96

6/16/99

6/16/99

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

Benzene

O S U

O S U

O S U

1 U

SOU

05U

0 5 U

O S U

O S U

O S U

3U

1 U

0 5 U

O S U

OOSU

O S U

O S U

O S U

05U

O S U

O S U

OOOSU

003U

05U

OOOSU

0005U

O S U

O S U

O S U

O S U

1U

002U

002U

Toluene

OSU

O S U

O S U

1 U

50 U

O S U

O S U

O S U

05U

O S U

3U

1 U

O S U

O S U

OOSU

OSU

O S U

O S U

O S U

OSU

O S U

OOOSU

OOSU

O S U

OOOSU

OOOSU

03U

O S U

O S U

O S U

1U

002U

002U

m,p- o-
Ethylbenzene Xylenes Xylene

O S U

O S U

O S U

1 U

SOU

O S U

O S U

05U

O S U

O S U

3U

1 U

05U

O S U

O O S U

05U

O S U

OSU

O S U

O S U

O S U

001 U

OOSU

O S U

0005U

OOOSU

0 5 U

O S U

O S U

O S U

1 U

0 02 U 0 02 U 0 02 U

0 02 U 0 02 U 0 02 U

Total
Xylenes

2U

2U

2U

2U

200 U

2U

2U

2U

2U

2U

10 U

4 U

2U

2U

01 U

2U

2U

2U

2U

2U

2U

002U

01

2U

002U

002U

2U

2U

2U

2U

4U

Acetone THF

10U

10U

10U

34

1000 U

10 U

10 U

10 U

10 U

10U

SOU

20 U

10U

10U

OSU

10U

10 U

10U

10U

10 U

10U

01 U

03U

10 U

01 U

0 1 U

10 U

10 U

10 U

10 U

20 U

01 U

01 U
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Table 3-4
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Analytical Results

Borehole
ID

OW1b

OW2

OW3

H-1

H2

H-4

SB-1

SB-2

SB-3

SB-4

SB-5

Sample
Depth

55

60

65

70

75

80

90

100

110

120

45

60

80

40

50

75

55

69

79

57

67

75

110

3

65

18

65

1 7

66

16

66

1 8

65

Sample
Date

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/16/99

6/18/99

6/18/99

6/18/99

6/17/99

6/17/99

6/17/99

6/15/99

6/15/99

6/15/99

1/31/96

1/31/96

1/30/96

1/30/96

1/30/96

1/30/96

1/30/96

12/12/95

12/12/95

12/11/95

12/11/95

12/12/95

12/12/95

12/11/95

12/11/95

12/11/95

12/11/95

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

Benzene

002U

0002U

0 1 U

01 U

01U

002U

002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

O S U

O S U

OOOSU

3U

3U

O S U

1 U

OOOSU

OOOSU

OOOSU

0005U

OOOSU

OOOSU

O S U

OOOSU

O S U

OOOSU

Toluene

002U

0002U

0 1 U

01 U

0 1 U

002U

002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

0002U

O S U

O S U

OOOSU

3U

3U

14

1 U

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

05U

OOOSU

0 5 U

OOOSU

m.p- o-
Ethylbenzene Xylenes Xylene

0 02 U 0 02 U 0 02 U

0 002 U 0 002 U 0 002 U

01 U 01 U 0 1 U

01 U 01 U 01 U

01 U 0 1 U 0 1 U

0 02 U 0 02 U 0 02 U

0 02 U 0 02 U 0 02 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

0 002 U 0 002 U 0 002 U

OSU

O S U

OOOSU

3U

3U

O S U

1 U

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

O S U

OOOSU

O S U

OOOSU

Total
Xylenes Acetone THF

01 U

001U 022

O S U

095

05U

01 U

01 U

001 U

001 U

001 U

001 U

001 U

001 U

001 U

001 U

001 U

2U 10U

2U 10U

0 02 U 0 1 U

10 U 30 U

10 U 50 U

2 10 U

4 20 U

0 02 U 0 1 U

0 02 U 0 1 U

0 02 U 0 1 U

0 02 U 0 1 U

0 02 U 0 1 U

0 02 U 0 1 U

2U 10 U

0 02 U 0 1 U

2U 10U

0 02 U 0 1 U
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Table 3-4
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Soil Analytical Results

Borehole

ID

SB 6

SB 7

SB 8

SB 9

SB 10

SB 11

SB-12

SB 13

SB 14

SB 15

Sample

Depth

2 1

65

1 7

66

2 1

66

1 8

59

22

65

1 8

65

1 7

65

1 8

67

1 8

66

1 7

67

Sample

Date

12/12/95

12/12/95

12/11/95

12/11/95

12/12/95

12/12/95

12/13/95

12/13/95

12/14/95

12/14/95

12/14/95

12/14/95

12/11/95

12/11/95

12/12/95

12/12/95

12/11/95

12/11/95

12/11/95

12/11/95

Sample

Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

Benzene

O S U

OOOSU

O S U

OOOSU

O S U

05U

SOU

SOU

O S U

O S U

10 U

sou

O S U

O S U

O S U

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

Toluene

O S U

OOOSU

O S U

OOOSU

O S U

O S U

50 U

62

O S U

O S U

10U

sou

O S U

05U

O S U

OOOSU

OOOSU

OOOSU

OOOSU

OOOSU

Ethylbenzene

O S U

OOOSU

05U

OOOSU

O S U

O S U

sou

sou

0 5 U

O S U

10 U

sou

O S U

O S U

O S U

OOOSU

0005U

OOOSU

OOOSU

OOOSU

m.p- o- Total

Xylenes Xylene Xylenes

2U

002U

2U

002U

2U

2U

200 U

200 U

2U

2U

40 U

100 U

2U

2U

2U

002U

002U

002U

002U

002U

Acetone THF

10U

01 U

10 U

01 U

10U

10U

1000U

1000 U

10 U

10U

200 U

500 U

10U

10 U

10 U

01 U

01 U

01 U

0 1 U

01 U

Notes

THF = Tetrahydraluran

Concentrations are reported in micrograms per kilogram (ug/kg)

U = Not detected at a concentration greater than the reporting limit shown

Only analytes detected in one or more soil samples are listed

If result is blank, then analyte was not reported

Samples analyzed by EPA Method 8260B or EPA Method 8240

Sample Type

DUP = Duplicate sample

ORIG = Original sample
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Table 3-5
Omega Chemical Superfund Site

Semi-Volatile Organic Compounds (SVOCs) Analytical Summary
Soil Analytical Results

Borehole Sample Sample 2-Methyl Benzo (a)
ID Depth (ft) Date Naphthalene Anthracene

SB-1 3 12/12/95 200 U 200 U

SB-2 1.8 12/11/95 200 U 200 U

SB-3 1.7 12/12/95 200 U 200 U

SB-4 1.6 12/11/95 200 U 200 U

SB-5 18 12/11/95 200 U 200 U

SB-6 2.1 12/12/95 200 U 200 U

SB-7 17 12/11/95 200 U 200 U

SB-8 2.1 12/12/95 200 U 200 U

SB-9 1.8 12/13/95 1000U 1000U

5.9 12/13/95 1000 U 1000 U

SB-10 2.2 12/14/95 200 U 200 U

SB-11 1.8 12/14/95 200 U 200 U

65 12/14/95 400 U 400 U

SB-12 1.7 12/11/95 200 U 200 U

6.5 12/11/95 200 U 200 U

SB-1 3 1.8 12/12/95 200 U 200 U

SB-14 1.8 12/11/95 200 U 200 U

SB-1 5 1,7 12/11/95 540 2400

Notes.

Concentrations are reported in micrograms per kilogram (ug/kg),
Only analytes detected in one or more soil samples are reported.
Samples analyzed by EPA Method 8270.

Benzyl
Alcohol

400 U

400 U

400 U

400 U

400 U

400 U

400 U

400 U

5200

22000

400 U

400 U

800 U

400 U

400 U

400 U

400 U

800 U

Benzo (a)
Pyrene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

1600

Benzo (b)
Fluoranthene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

910

Benzo
(ghi)

Perylene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

490

Bis (2-
ethylhexyl)
Phthalate

400 U

400 U

400 U

400 U

400 U

400 U

400 U

400 U

3600

3500

400 U

3400

4300

3200

400 U

400 U

400 U

800 U

Chrysene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

6000

Di-n-octyl
Phthalate

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

240

400 U

200 U

200 U

200 U

200 U

400 U

Fluor,
anthene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

660

Isophorone

200 U

200 U

200 U

200 U

200 U

200 U

200 U

540

9900

6500

200 U

200 U

400 U

200 U

200 U

200 U

200 U

400 U

Phen-
anthrene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

5000

Pyrene

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000U

1000U

200 U

200 U

400 U

200 U

200 U

200 U

200 U

3100

U * Not detected at a concentration greater than the reporting limit shown

CDM Page 1 of 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 3-6
Omega Chemical Superfund Site

PCB and Pesticide Analytical Summary
Soil Analytical Results

Borehole
ID

SB-1

SB-2

SB 3

SB-4

SB-5

SB-6

SB-7

SB 8

SB-9

SB-10

SB-11

SB-1 2

SB-13

SB- 14

SB-15

Sample
Depth

3

1 8

1 7

16

1 8

21

1 7

2 1

18

59

22

18

65

17

65

18

1 8

1 7

Sample
Date

12/12/95

12/11/95

12/12/95

12/11/95

12/11/95

12/12/95

12/11/95

12/12/95

12/13/95

12/13/95

12/14/95

12/14/95

12/14/95

12/11/95

12/11/95

12/12/95

12/11/95

12/11/95

PCB-1254

30 U

SOU

SOU

SOU

SOU

SOU

SOU

SOU

sou

sou

sou

sou

60 U

210 E

52

SOU

SOU

SOU

4,4'-DDD

0 7 U

0 7 U

0 7 U

0 7 U

07U

0 7 U

0 7 U

0 7 U

07U

07U

0 7 U

07U

2U

07U

0 7 U

07U

0 7 U

1 5E

4,4'-DDE

07U

07U

07U

12

0 7 U

07U

07U

0 7 U

07U

07U

07U

07U

2U

07U

07U

07U

07U

5 4 E

4,4'-DDT

07U

0 7 U

07U

22

1 7

07U

0 7 U

07U

07U

07U

0 7 U

07U

2U

07U

07U

07U

48

13 E

Notes

Concentrations are reported in micrograms per kilogram (ug/kg)

U = Not detected at a concentration greater than the reporting limit shown
E = Result may be biased high, high surrogate spike recovery
Only analytes delected in one or more soil samples are listed
Samples analyzed by EPA Method 8080
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Table 3-7
Omega Chemical Superfund Site

Metals Analytical Summary
Soil Analytical Results

Boring
ID

SB-1

SB-2

SB-3

SB-4

SB-5

SB-6

SB-7

SB-8

SB-9

SB-10

SB- 11

SB- 12

SB-13

SB-14

SB- 15

Nofes

Sample
Depth (ft)

30

1 8

1 7

1 6

1 8

2 1

1 7

2 1

1 8

59

22

1 8

65

1 7

65

1 8

1 8

1 7

Arsenic

32

37

34

4

4 7

4 5

4 2

31

1 8

081

1 4

2 1

22

9

3 1

35

66

3 2

Antimony Barium Beryllium Cadmium

10 U 140

10 U 130

10 U 150

10U 120

10 U 150

10 U 160

10 U 75

10 U 150

10 U 38

10 U 28

10 U 140

10 U 160

10U 110

13 180

10 U 160

18 230

10 U 150

10 U 170

0 57 OSU

0 52 0 5 U

0 6 O S U

0 39 O S U

0 67 O S U

0 57 0 5 U

0 29 O S U

0 56 O S U

0 39 O S U

0 29 O S U

0 5 O S U

0 46 O S U

041 O S U

0 75 O S U

0 57 O S U

0 57 O S U

0 55 O S U

0 55 O S U

Chromium

20

16

22

18

28

19

12

15

82

56

11

12

11

210

60

21

43

24

Cobalt

10

88

9

86

99

93

4 7

82

52

4U

89

63

73

16

7 3

86

95

9

Copper Mercury

63 01 U

27 01 U

29 01 U

22 0 1 U

27 0 1 U

32 0 1 U

17 0 1 U

43 0 1 U

38 0 1 U

38 01 U

56 0 1 U

99 01 U

45 0 1 U

150 054

28 01 U

34 0 1 U

29 01 U

24 0 1 U

Lead

11

15

14

20

16

21

33

8 5

10

5U

33

110

85

890

13

33

54

41

Molybdenum

35

3 2

27

2 2

3 7

3 7

1 5

36

1 U

1 U

3 4

2 1

2 5

4 1

3 5

4 2

3 1

2 9

Nickel Selenium

30 04 U

24 04 U

27 04 U

18 04U

30 04 U

26 04 U

12 04 U

25 04U

7 5 0 4 U

49 04 U

23 04U

18 04U

20 04 U

55 04 U

26 04 U

25 04 U

31 04 U

26 04 U

Silver Thallium

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7 U

1 U 7 U

1 U 7 U

1 U 7 U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

1 U 7U

Vanadium

48

45

58

44

71

52

32

46

31

21

40

37

32

56

67

56

53

62

Zinc

110

73

65

76

68

68

42

65

42

34

92

89

63

350

67

69

89

81

Concentrations are reported in milligrams per kilogram (mg/kg)

U = Not detected at a concentration greater than the reporting limit shown
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Table 3-8
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Groundwater Analytical Results

Well
Number

OW1

OW1b

OW2

Sample
Date

6/6/1996

7/2/1989

5/16/2001

8/17/2001

11/15/2001

2/14/2002

8/20/2002

7/2/1999

7/2/1999

5/16/2001

5/16/2001

8/17/2001

11/16/2001

2/14/2002

8/20/2002

7/2/1999

5/15/2001

8/17/2001

11/16/2001

2/15/2002

8/21/2002

Sample
Typ«

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

ORIG

DUP

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

PCE

81000

23000

86000

54000

33000

30000

42000

180 R

300

62

56

29

60

28

41

1300

780

620

730

710

610

TCE

3400

1300

2400

2000

1200

1200

1900

11

14

2.4

1.9

1 U

56

1 U

1 4

240

150

110

130

110

120

1,1,1-
TCA

12000

2100

8900

5800

2200

2200

3100

7.4

7.8

1 U

1 U

1 U

6

1 U

1 U

85

10 U

2

2.6

2.1

4U

1.1,2-
TCA

500 U

46

20 U

100 U

22

100 U

200 U

0.5 U

0.5 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

10 U

1 U

1 U

1 U

4U

PCA

26

20 U

100 U

4.7

100 U

200 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

4U

10U

1 U

1 U

1 U

4U

1,1-DCE

3600

1200

2700

2100

1300

1200

1300

11

13

1 9

1 U

1 U

1 6

1 U

1 1

680

500

360

390

350

350

els-
1,2-DCE

500 U

5.4

20 U

100 U

4

100 U

200 U

O S U

O S U

2.7

2.4

1.7

1.4

1.1

1 U

2U

10U

1 U

1 U

1 U

4U

trans-
1,2-DCE

500 U

160

100

100 U

74

100 U

200 U

065

078

1 U

1 U

1 U

1 U

1 U

1 U

2U

10 U

1 U

1 U

1 U

4U

1,1-DCA

500 U

86

130

100 U

54

100 U

200 U

2.4

2.8

1 U

1 U

1 U

1 U

1 U

1 U

2,8

10U

1.1

1.5

1.5

4U

1,2-DCA

2600

120

87

62

40

SOU

100 U

8.8

10

2.9

2.2

1.2

1

069

076

2U

5U

0.5 U

0.5 U

0.5 U

2U

1,2-DCB

500 U

097

20 U

100 U

1 U

100 U

200 U

0.5 U

0.5 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

10U

1 U

1 U

1 U

4U

CBN

500 U

2

20 U

100 U

1 8

100 U

200 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

4U

10U

1 U

1 U

1 U

4U

CTC

500 U

36

10U

SOU

0.5 U

SOU

100 U

0.5 U

0,5 U

0.5 U

0.5 U

0.5 U

0.5 U

O.SU

O S U

2U

5U

0.57

081

079

2U

CFM

3200

400

500

380

280

280

320

6.6

77

1 U

1 U

1 U

1 U

1 U

1 U

4 U

10 U

1 U

1 U

1.2

4U

MCL

15000

110

490

500 U

21

500 U

1000U

10U

10U

5U

5 U

5U

5U

5U

5U

40 U

SOU

5U

5U

5U

20 U

Freon
113

1400

1300

720

1400

1400

1300

1100

12

12

5U

5U

5 U

5U

5U

5U

2600

1100

1400

1600

1400

1400

Freon
11

990

550

410

620

590

480

600

29

3

1 U

1 U

1 U

1 U

1 U

1 U

610

370

330

390

380

310

vc

500 U

2 1

10U

SOU

O S U

SOU

100 U

O S U

O S U

O S U

O S U

O S U

o s u

O S U

O S U

2 U

5U

O S U

O S U

O S U

2U
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Table 3-8
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Groundwater Analytical Results

Well
Number

OW3

OW4A

OW4B

OW5

Sample
D»te

7/2/1999

5/16/2001

8/17/2001

11/15/2001

2/15/2002

8/20/2002

5/16/2001

6/16/2001

11/16/2001

2/15/2002

8/21/2002

4/3/2001

5/16/2001

8/16/2001

11/16/2001

2/15/2002

8/21/2002

8/17/2001

8/17/2001

11/16/2001

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

ORIG

PCE

670

2100

1800

1300

1400

200

1000

1300

93

130

87

1 U

1 2

1 2

1 9

1 9

12

150

190

130

TCE

170

270

200

180

180

160

120

180

30

48

50

1 U

1 U

1 U

1 U

1 U

79

510

550

470

1,1,1-
TCA

28

33

22

17

14

12

20 U

21

1 U

1 6

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

1 U

1 U

1,1,2-
TCA

2U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

1 U

1 U

PCA

4U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

1 U

1 U

1,1-DCE

1200

1700

1500

1200

1100

130

1500

2400

10

230

120

1 U

1 U

1 U

1 2

1 U

22

22

35

24

cis-
1,2-DCE

2U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

31

36

26

trans-
1,2-DCE

2U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2 U

1 4

1 U

1,1 -DC A

2U

20 U

4U

1 6

4U

4U

20 U

1 7

1 U

1 U

1 U

1 U

1U

1 U

1 U

1U

1 U

2U

1 U

1U

1,2-DCA

2U

10U

2U

O S U

2U

2U

10U

35

O S U

069

O S U

O S U

O S U

O S U

O S U

O S U

O S U

1 U

O S U

O S U

1,2-DCB

2U

20 U

4U

1 U

4 U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

1 U

1 U

CBN

4U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2U

1 U

1 U

CTC

2U

10 U

2 U

066

2U

2U

10U

1

O S U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

1 U

O S U

O S U

CFM

4 U

20 U

12

65

77

74

39

62

32

33

37

1 U

1 U

1 U

1 U

1 U

1 U

2U

2 4

2 1

MCL

40 U

100 U

20 U

5U

20 U

20 U

100 U

5U

5U

5U

5U

5U

5U

5U

5U

5U

5U

10U

5U

5U

Freon
113

800

430

520

530

530

360

580

910

53

160

88

5U

5U

5U

5U

5U

86

220

240

180

Freon
11

410

380

330

300

280

230

260

340

2 2

62

44

1 U

1 U

1 U

1 U

1 U

14

52

66

46

VC

2U

10U

2 U

O S U

2 U

2U

10U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

O S U

1 U

O S U

O S U
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Table 3-8
Omega Chemical Superfund Site

Chlorinated VOCs Analytical Summary
Groundwater Analytical Results

Well
Number

OW5

OW6

OW7

OW8

Simple
Date

11/16/2001

2/15/2002

2/15/2002

8/22/2002

5/16/2001

8/17/2001

11/16/2001

2/15/2002

8/21/2002

3/27/2002

8/21/2002

3/27/2002

8/22/2002

8/22/2002

Sample
Typ«

DUP

ORIG

DUP

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

PCE

130

130

120

150

28

24

140

69

21

56

82

11000

9400

10000

TCE

570

390

410

300

4

4U

22

13

39

1 2

2

930

910

840

1,1,1-
TCA

1 U

1 U

1 U

1 U

4U

4U

29

1 3

1 U

1 U

1 U

50

49

47

1,1,2-
TCA

1 U

1 U

1 U

1 U

4U

4U

1 U

1 U

1 U

1 U

1 U

33

20 U

25

PCA

1 U

1 U

1 U

1 U

4U

4U

1 U

1 U

1 U

1 U

1 U

22

20 U

19

1,1-DCE

18

22

18

37

39

39

190

120

35

061 J

1 U

1600

1700

1500

cls-
1,2-DCE

30

30

32

34

4 U

4 U

1 U

1 U

1 U

1 U

1 U

63

20 U

97

trans-
1,2-DCE

16

1 3

1 8

1 2

4U

4U

1 U

1 U

1 U

1 U

1 U

92

81

66

1,1 -DC A

1U

1 U

1 U

1 U

4 U

4 U

1 U

1 U

1 U

1 U

1 U

48

46

45

1,2-DCA

O S U

O S U

O S U

O S U

2 U

2U

O S U

O S U

O S U

O S U

O S U

110

49

86

1,2-DCB

1 U

1 U

1 U

1 U

4 U

4U

1 U

1 U

1 U

1 U

1 U

1 7

20 U

1 2

CBN

1 U

1 U

1 U

1 U

4U

4U

1 U

1 U

1 U

1 U

1 U

1 2

20 U

1 1

CTC

O S U

O S U

O S U

O S U

2U

2U

O S U

1 1

O S U

O S U

O S U

O S U

10U

O S U

CFM

23

2

2 1

2 1

4 U

4 U

57

32

1 1

1 U

1 U

390

350

340

MCL

5U

5U

5U

SU

20 U

20 U

SU

SU

S U

5U

S U

36

100 U

140

Freon
113

170

230

230

200

160

180

770

530

140

62

51

2500

2100

5U

Freon
11

47

40

39

61

96

93

440

190

95

36

44

820

1000

910

VC

O S U

O S U

O S U

O S U

2U

2U

O S U

O S U

O S U

O S U

O S U

O S U

10U

O S U

Holes

Concentrations are reported in mlcrograms per liter (ug/l)
Only chlorinated compounds detected in one or more groundwater samples are reported
Samples analyzed by EPA Methods 502 2 8240 or 8260
If blank analyte was either not reported or not analyzed

U * Not detected at a concentration greater than the reporting limit shown
H * Estimated result sample analyzed after holding time
R = Result not usable based on data validation

Sample Type
ORIG « Original sample
DUP » Duplicate sample

PCE = Tetrachloroethene TCE = Tnchloroethene TCA = Trichloroethana PCA = 1 1 1 2-Tetrachloroethane DCE »
Dichloroethene, OCA * Dichloroethane DCB = Dichlorobenzene CBN » Chlorobenzene CTC » Carbon tatrachlonde CFM *
Chloroform MCL » Methylene chloride Freon 113 = 1 1 2-Tnchloro-1 2 2-tnfluoroethane Freon 11 * Tnchlorofluoromethane
and VC = Vinyl chloride
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Table 3-9
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Groundwater Analytical Results

Well Sample
ID Date

OW1 6/6/1996

7/2/1999

5/16V2001

8/17/2001

11/15/2001

2/14/2002

8/20/2002

OW1b 7/2/1999

7/2/1999

5/16/2001

5/16/2001

8/17/2001

11/16/2001

2/14/2002

8/20/2002

OW2 7/2/1999

5/15/2001

8/17/2001

11/16/2001

2/15/2002

8/21/2002

OW3 7/2/1999

5/16/2001

8/17/2001

11/15/2001

2/15/2002

8/20/2002

OW4A 5/16/2001

8/16/2001

11/16/2001

271572002

8/21/2002

OW4B 4/3/2001

5/16/2001

8/16/2001

11/16/2001

2/15/2002

8/21/2002

OW5 8/17/2001

8/17/2001

11/16/2001

11/16/2001

Sample
Type

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

ORIG

DUP

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORK5

ORK3

ORIG

ORK3

ORIG

ORIG

ORIG

ORIG

DUP

ORIG

DUP

Benzene

500U

10

15

SOU

7.5

SOU

100 U

O S U

OSU

0.5 U

OSU

O S U

0.5 U

O S U

055

2U

SU

O S U

0.5 U

O S U

2U

2U

10 U

2U

O S U

2U

2U

10U

0.5 U

O S U

0.5 U

0.5 U

0.5 U

O S U

0.5 U

0.5 U

0.5 U

1.8

1U

O S U

0.5 U

OSU

Toluene Ethylbenzene

500 U

14

23

100 U

26

100U

200 U

O S U

0.5 U

1U

1U

1 U

1 U

1 U

1U

2U

10 U

1 U

1U

1U

4U

2U

20 U

4U

1 U

4U

4U

20 U

1U

111

1U

1U

1U

1U

1 U

1U

1U

1U

2U

1U

1U

1U

500U

1 5

20 U

100 U

1 U

100 U

200 U

1 U

1U

1 U

1 U

1 U

1 U

1U

1 U

4U

10U

1U

1U

1 U

4U

4U

20 U

4U

1U

4U

4U

20 U

1 U

1U

1U

1 U

1 U

1 U

1 U

1U

1 U

1U

2U

1U

1 U

1U

m,p-
Xylenes

1 5

20 U

100 U

1 U

100 U

200 U

1U

1 U

1U

1U

1 U

1U

1 U

1 U

4U

10 U

1 U

1 U

1 U

4U

4U

20 U

4U

1 U

4U

4U

20 U

1 U

1 U

1U

1 U

1.1

1 U

1U

1U

1 U

1U

2U

1 U

1U

1 U

o-
Xylene

3

20 U

100 U

1U

100 U

200 U

1 U

1 U

1 U

1 U

1U

1 U

1U

1 U

4U

10 U

1 U

1 U

1U

4U

4U

20 U

4U

1 U

4U

4U

20 U

1U

1 U

1U

1 U

1U

1 U

1 U

1U

1U

1U

2U

1U

1U

1U

Total
Xyienes Acetone 2-Prc-panol MTBE

2000 U 10000 U

10U

200 U

1000 U

10 U

1000 U

2000 U

10U

10U

16

10U

10 U

10 U

10 U

10U

40 U

100 U

10 U

10U

10 U

40 U

40 U

200 U

40 U

10U

40 U

40 U

200 U

10U

10 U

10U

10 U

28

120

470

1500

280

240

20 U

10 U

10 U

10 U

20 U

100 U

1 U

100 U

200 U

1U

1 U

1 U

1U

1 U

1 U

10 U

1U

1 U

1 U

4U

20 U

4U

1U

4U

4U

20 U

1U

1U

1U

1U

350

940 1U

1U

1U

650 1U

570 1U

2U

1U

1U

1 U
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Table 3-9
Omega Chemical Superfund Site

Aromatic and Other VOCs Analytical Summary
Groundwater Analytical Results

Well
ID

OW5

OW6

OW7

OWB

Sample
Data

2/15/2002

2/15/2002

8/22/2002

5/16/2001

8/17/2001

11/16/2001

2/15/2002

8/21/2002

3/27/2002

8/21/2002

3/27/2002

8/22/2002

8/22/2002

Sample
Type

ORIG

DUP

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

Benzene Toluen* Ethytbenzene

0.5 U

OSU

0.5 U

2 8

2.5

1.7

24

0.86

O S U

0.5 U

5.4

10 U

5.3

1 U

1U

1 U

4U

4U

1 U

1 U

1 U

1U

1U

1.9

20 U

47

1 U

1 U

1 U

4U

4U

1 U

1 U

1 U

1 U

1 U

1 U

20 U

1 U

m,p-
Xylenes

1U

1 U

1U

4U

4U

1 U

1U

1 U

1 U

1U

1U

20 U

1 U

c- Total
Xytan« Xytenss Acetone 2-Propanol MTBE

1U

1U

1 U

4U

4U

1U

1U

1U

1U

1U

0.62 J

20 U

1U

10U

10 U

10 U

40 U

40 U

10 U

10 U

10 U

10 U

10 U

41

200 U

89

1 U

1 U

1 U

270

150

120

92

150

1 U

1 U

1 U

20 U

1 U

Notes:

Concentrations are reported in micrograms per liter (ug/l)

MTBE = Methyl tertiary butyl ether

Only analytes detected in one or more groundwater samples are listed.
U = Not detected at a concentration greater than the reporting limit shown.
H = Estimated result; sample analyzed after holding time.
Samples analyzed by EPA Methods 502.2. 8240 or 8260.
If blank, analyte was either not reported or not analyzed.

Sampte Type:
DUP = Duplicate sample
ORIG = Original sample
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Table 3-10
Omega Chemical Superfund Site

Metals Analytical Summary
Groundwater Analytical Results

Well Sample Sample
ID Date Type

OW1 5/16/2001 ORIG

Total

Dlss

8/17/2001 ORIG

Total

Dlss

11/15/2001 ORIG

Total

Dlss

OW1b 5/16/2001 ORIG

Total

Dlss

5/16/2001 DUP

Total

Dlss

8/17/2001 ORIG

Total

Dlss

11/16/2001 ORIG

Total

Diss

Ag

2U

1 U

1 U

1 U

2U

2U

1 U

1 U

1 U

1 U

1 U

1 U

2U

2U

As

74

67

66

4

27

27

23

1 7

2 6

1 9

2 2

1 U

2 U

2U

Ba

81

55

79

51

55

50

20

12

22

11

31

22

30

24

Be

1 U

O S U

O S U

0 5 U

1 U

1 U

O S U

0 5 U

O S U

O S U

0 5 U

O S U

1 U

1 U

Cd Co Cr Cu

2 U 5 1 81 4 2

1 U 3 1 1 U 2U

16 43 89 53

11 27 1 U 2U

2 U 3 4 2 U 4 U

2U 3 2U 4U

1 U 1 18 59

1 U 1 U 1 U 2 U

1 U 13 23 74

1 U 1 U 1 U 2 U

1 U 1 1 17 5

1 U 1 U 1 U 2U

2U 2U 2U 4U

2U 2U 2U 4U

Hg

0 2 U

02 U

0 2 U

0 2 U

0 2 U

0 2 U

0 2 U

0 2 U

02 U

02 U

0 2 U

02 U

0 2 U

02 U

Mo

22

22

22

22

23

21

49

46

47

45

55

59

68

68

Ni

45

30

32

23

21

22

68

1 7

8 5

1 7

6 3

2 8

3 9

8 1

Pb

2U

1 U

1 2

1 U

2U

2U

1 U

1 U

2 9

1 U

1 U

1 U

2 U

2U

Sb

4 U

2U

2U

2U

4 U

4 U

2 U

2 U

2 U

2 U

2 U

2 U

4 U

4 U

Se

24

24

25

21

19

21

2 6

3 1

2 9

3 3

58

4 8

6 2

65

Tl

2 U

1 U

1 U

1 U

2U

2 U

1 U

1 U

1 U

1 U

1 U

1 U

2 U

2 U

V Zn

14 40 U

18 20 U

13 20 U

4 2 20 U

7 7 40 U

56 40U

2 7 120

1 1 20 U

28 130

1 2 20 U

2 4 86

1 U 20 U

2 9 54

2 U 40U

Notes

Concentrations are reported in micrograms per liter (ug/l)

U = Not detected at a concentration greater than the reporting limit shown

Ag = Silver As = Arsenic Ba = Banum Be = Beryllium Cd = Cadmium Co = Cobalt Cr = Chromium Cu = Copper Hg = Mercury Mo = Molybdenum Ni = Nickel Pb = Lead Sb = Antimony Tl = Thallium V =
Vanadium Zn = Zinc

All metals (except mercury) analyzed by EPA Method 6020 Mercury analyzed by EPA Method 7470
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Table 3-11
Omega Chemical Superfund Site

Pesticide and Semi-Volatile Organic Compound (SVOC) Analytical Summary
Groundwater Analytical Results

Method Analyte

EPA 8081A 4 4 ODD

4 4 DDE

4 4 DDT

ALDRIN (HHDN)

ALPHA BHC (A BHC)

BETA BHC (B 8HC)

CHLORDANE

DELTA BHC (C BHC)

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRINE KETONE

GAMMA BHC (LINDANE)

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

EPA 8270C 1 2.4 TRICHLOROBENZENE

1 2 DICHLOROBENZENE

1 3 DICHLOROBENZENE

1 4 DICHLOROBENZENE

2 4 5 TRICHLOROPHENOL

2 4 6 TRICHLOROPHENOL

2 4-DICHLOROPHENOL

2 4 DIMETHYLPHENOL

2 4-DINITROPHENOL

2,4-OINITROTOLUENE

2.6 DINITROTOLUENE

2 CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2 NITROPHENOL

33 DICHLOROBENZIDINE

3-NITROANILINE

4 6 DINITRO 2 METHYLPHENOL

5/16/01

0 1 U

01 U

0 1 U

0 1 U

0 1 U

01 U

1 U

0 2 U

01 U

01 U

01 U

02U

0 1 U

0 1 U

0 1 U

0 1 U

01 U

0 1 U

01 U

5U

10U

10 U

10 U

10 U

20 U

20 U

10U

20 U

100 U

10 U

10 U

10U

10U

10U

10 U

20 U

10 U

40 U

20 U

40 U

OW-1

8/17/01

01 U

01 U

0 1 U

0 1 U

0 1 U

01 U

1 U

0 2 U

0 1 U

0 1 U

0 1 U

0 2 U

0 1 U

0 1 U

0 1 U

0 1 U

01U

0 1 U

01 U

5U

10 U

10 U

10 U

10U

20 U

20 U

10 U

20 U

100 U

10 U

10 U

10 U

10U

10 U

10 U

20 U

10 U

40 U

20 U

40 U

OW-1b

11/15/01

01 U

01 U

0 1 U

01 U

01 U

01U

1 U

02U

01 U

01 U

01 U

02U

0 1 U

01 U

01 U

01U

01 U

01 U

01 U

5U

10 U

10 U

10 U

10U

20 U

20 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10 U

10 U

20 U

10 U

40 U

20 U

40 U

5/16/01

01 U

0 1 U

01 U

01 U

01 U

01 U

1 U

0 2 U

01 U

01 U

01 U

02U

01 U

01 U

01 U

0 1 U

01 U

01 U

01 U

SU

10 U

10 U

10 U

10 U

20 U

20 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10U

10 U

20 U

10U

40 U

20 U

40 U

8/17/01

01 U

01 U

0 1 U

01 U

0 1 U

01 U

1 U

02U

01 U

0 1 U

0 1 U

02U

0 1 U

01 U

0 1 U

0 1 U

01 U

0 1 U

01U

5U

10 U

10U

10U

10 U

20 U

20 U

10 U

20 U

100 U

10 U

10 U

10 U

10U

10 U

10 U

20 U

10 U

40 U

20 U

40 U

11/16/01

0 1 U

0 1 U

0 1 U

01 u

01 U

01 U

1 U

02U

01 U

0 1 U

01 U

02U

01 U

0 1 U

0 1 U

01 U

01 U

01 U

01 U

5U

10 U

10 U

10 U

10 U

20 U

20 U

10 U

20 U

100 U

10 U

10 U

10U

10U

10 U

10U

20 U

10 U

40 U

20 U

40 U

Duplicate

5/16/01

0 1 U

01 U

01 U

0 1 U

01 U

01 U

1 U

0 2 U

01 U

0 1 U

01 U

02U

01 U

01 U

01 U

0 1 U

0 1 U

01 U

01 U

SU

10 U

10 U

10 U

10 U

20 U

20 U

10 U

20 U

100 U

10 U

10U

10 U

10U

10 U

10 U

20 U

10 U

40 U

20 U

40 U
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Table 3-11
Omega Chemical Superfund Site

Pesticide and Semi-Volatile Organic Compound (SVOC) Analytical Summary
Groundwater Analytical Results

Method Analyle

EPA8270C 4-BROMOPHENYL-PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANIL1NE

4-CHLOROPHENYL-PHENYL ETHER

4-METHYLPHENOL

4-NnROAN!LINE

4-NITROPHENOL

ACENAPHTHENE (ETHYLENE NAPH

ACENAPHTHYLENE

ANILINE (PHENYLAMINE)(AMINOBE

ANTHRACENE

AZOBENZENE

BENZIDINE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H.I)PERYLENE

BENZO(K)FLUORANTHENE

BENZOIC ACID

BENZYL ALCOHOL (PHENYLMETHA

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL)ETHER

BIS(2-CHLOROISOPROPYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYLBENZYL PHTHALATE

CHRYSENE

DI-N-BUTYLPHTHALATE

DI-N-OCTYL PHTHALATE (DIOCTYL

DIBENZO(A.H)ANTHRACENE

DIBENZOFURAN (DIPHENYLENE OXI

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE (IDRYL)

FLUORENE (ALPHA-DIPHENYLENEM

HEXACHLOROBENZENE (PERCHLO

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE (PERCHLOR

INDENO1 1 .2.3-C.D)PYRENE

ISOPHORONE

5/16/01

10 U

20 U

10 U

10 U

10 U

100 U

100 U

10 U

10 U

10U

10 U

20 U

100 U

10 U

10 U

10 U

10U

10 U

100 U

20 U

10 U

10 U

10 U

sou

20 U

10U

20 U

40 U

20 U

10 U

10U

10 U

10 U

10 U

10 U

10 U

40 U

10 U

20 U

10 U

ow-1
8/17/01

10 U

20 U

10 U

10 U

10 U

100 U

100 U

10 U

10 U

10U

10 U

20 U

100 U

10 U

10U

10 U

10U

10U

100 U

20 U

10 U

10U

10U

sou

20 U

10 U

20 U

40 U

20 U

10 U

10 U

10U

10U

10 U

10U

10U

40 U

10 U

20 U

10 U

11/15/01

10 U

20 U

10 U

10 U

10 U

100 U

100 U

10 U

10 U

10 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10 U

100 U

20 U

10 U

10 U

10 U

sou

20 U

10 U

20 U

40 U

20 U

10 U

10U

10 U

10U

10U

10 U

10U

40 U

10 U

20 U

10 U

5/16/01

10 U

20 U

10 U

10 U

10 U

100U

100 U

10 U

10 U

10 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10 U

100 U

20 U

10 U

10 U

10 U

sou

20 U

10 U

20 U

40 U

20 U

10 U

10 U

10 U

10 U

10 U

10 U

10U

40 U

10 U

20 U

10 U

8/17/01

10 U

20 U

10 U

10U

10 U

100 U

100 U

10 U

10U

10 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10 U

100 U

20 U

10 U

10 U

10 U

sou

20 U

10 U

20 U

40 U

20 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

40 U

10 U

20 U

10 U

OW-1b

11/16/01

10 U

20 U

10 U

10 U

10U

100 U

100 U

10 U

10 U

10 U

10 U

20 U

100 U

10 U

10 U

10 U

10 U

10 U

100 U

20 U

10 U

10 U

10 U

sou

20 U

10 U

20 U

40 U

20 U

10 U

10 U

10 U

10 U

10 U

10 U

10U

40 U

10 U

20 U

10 U

Duplicate

5/16/01

10 U

20 U

10 U

10 U

10 U

100 U

100 U

10 U

10 U

10 U

10 U

20 U

100 U

10U

10 U

10U

10 U

10 U

100 U

20 U

10U

10U

10U

sou

20 U

10U

20 U

40 U

20 U

10U

10 U

10 U

10 U

10 U

10U

10U

40 U

10 U

20 U

10U
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Table 3-11
Omega Chemical Superfund Site

Pesticide and Semi-Volatile Organic Compound (SVOC) Analytical Summary
Groundwater Analytical Results

Method

EPA8270C

Analyte

N-NITROSODI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

NAPHTHALENE

NITROBENZENE (OIL OF MIRBANE)

PENTACHLOROPHENOL (PCP)

PHENANTHRENE

PHENOL

PYRENE

5/16/01

10 U

10 U

10 U

40 U

40 U

10 U

10 U

10 U

OW-1

8/17/01

10 U

10U

10 U

40 U

40 U

10 U

10U

10U

OW-1b

11/15/01

10 U

10 U

10 U

40 U

40 U

10 U

10 U

10 U

5/16/01

10 U

10 U

10 U

40 U

40 U

10 U

10 U

10 U

8/17/01

10 U

10 U

10U

40 U

40 U

10 U

10 U

10U

11/16/01

10 U

10 U

10 U

40 U

40 U

10 U

10U

10U

Duplicate

5/16/01

10 U

10 U

10 U

40 U

40 U

10 U

10 U

10 U

Notes:

All concentrations are reported in micrograms per liter (ug/1)
U = Not detected at a concentration greater than the reporting limit shown

CDM Page 3 of 3 I0500\omega mdb 25-Jan-O?
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Table 3-12
Omega Chemical Superfund Site

Cyanide, Perchlorate and 1,4-Dioxane Analytical Summary
Groundwater Analytical Results

Well
ID

OW1

OWlb

OW2

OW3

OW4A

OW4B

OW5

owe

OW7

OW8

Notes:

Sample
Date

5/16/2001

8/17/2001

11/15/2001

2/14/2002

B/2Q/2002

5/16/2001

5/16/2001

8/17/2001

11/16/2001

2/14/2002

8/20/2002

11/16/2001

2/15/2002

8/21/2002

11/15/2001

2/15/2002

SCO/2002

11/16/2001

2/15/2002

8/21/2002

11/16/2001

2/15/2002

8/21/2002

11/16/2001

11/16/2001

2/15/2002

2/15/2002

11/16/2001

2/15/2002

3/27/2002

3/27/2002

8/22/2002

8/22/2002

Sample
Type Cyanide

ORIG 25 U

ORIG 25 U

ORIG

ORIG 25 U

ORIG

ORIG 25 U

DUP 25 U

ORIG 25 U

ORIG

ORIG 25 U

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

ORIG

DUP

ORIG

ORIG

ORIG

ORIG

ORIG

DUP

Perchlorate

4U

4U

4U

4U

4U

4U

4U

4U

4U

1.4-Dioxane

3300 H

11000H

4100E

57

41

60

0.5 U

054U

1

1

1.1

12

4.9

11

14

053U

0.51 U

0.5 U

076

088

1.1

098

4

0.86

0.5 U

1000

830

840

Concentrations are reported in micrograrns per liter (ug/l)

U = Not delected at a concentration greater than the reporting limit shown.
H = Estimated result. Concentration exceeds instrument's upper calibration range

Cyanide analyzed by EPA Method 335 2; pwchtorate by EPA Method 300 modffied. 1.4-d»xane analyzed by EPA Method 8270 modified

CDM Page 1 of 1
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Section 4
Work Plan Rationale

The following sections document data requirements for the risk assessment and the
remedial alternatives evaluation. The Work Plan approach illustrates how the
activities will satisfy data needs.

4.1 Data Requirements
4.1.1 Risk Assessment Data Requirements
As discussed in Section 3, the risk assessment will characterize potential risks to
commercial/industrial workers and construction workers who may be exposed in the
future to surface and/or subsurface soils at the Site. Risks will also be characterized
for current and future on- and off-site commercial/industrial workers and current
and future off-site recreational visitors who may be exposed to vapors that have
migrated from soil gas into indoor air and ambient air. In addition, risks to potential
future on-site residents will be presented in an appendix to the risk assessment report.
Residential use of the site is not expected to occur in the future; however, residential
risks will be evaluated to provide the risk manager with additional information.
Residential risks will be characterized based on exposure to chemicals in surface soils
and vapors that may migrate into indoor air and ambient air.

Risk is characterized by combining estimates of chemical intake with
chemical-specific toxicity criteria. Sources of toxicity information include USEPA's
on-line Integrated Risk Information System (IRIS), toxicity criteria presented in
USEPA Region 9 Preliminary Remediation Goal (PRG) tables, as well as
chemical-specific toxicity criteria developed by the California EPA (including
California EPA Office of Environmental Health Hazard Assessment (OEHHA)).
California EPA toxicity criteria will be used when more stringent than values
developed by the USEPA. Chemical intake, or the amount of a chemical taken into a
person's body following exposure, depends on the following factors:

» the exposure point concentration of a chemical in a medium (i.e., soils)

» exposure assumptions specific to the receptor population, including how long and
how often exposure occurs

Site-specific data will be used to characterize the exposure point concentration for all
chemicals of potential concern (COPCs). COPCs will consist of all chemicals detected
in site media. The exposure point concentration is the average chemical concentration
a receptor will contact over an exposure period. This concentration does not reflect
the maximum concentration that could be contacted at any one time because, in most
situations, it is not reasonable to assume long-term contact with the maximum
concentration. Average concentrations are used because:

• Toxicity criteria are based on lifetime average exposures; and

4-1
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Section 4
Work Plan Rationale

• The average concentration is most representative of the concentration contacted at
a site over time, based on the assumption that an exposed individual moves
randomly across an exposure area.

Because of the uncertainty associated with estimating the true average concentration
at a site, the 95 percent upper confidence limit of the arithmetic mean (95UCL) is used
as the exposure concentration. Use of the 95UCL provides reasonable confidence that
the true site average will not be underestimated. In some instances where there is a
great degree of variability in measured concentrations, the 95UCL will be greater than
the maximum detected value. In those instances, USEPA (USEPA, 1989) recommends
the use of the maximum detected value as the exposure concentration. Therefore, the
risk assessment will use the lesser of the 95UCL and the maximum concentration.

The SCEM indicates that the following media may be of concern:

• Soil gas

• Surface soils

• Subsurface soils

» Indoor air

• Ambient air

The risk assessment requires sufficient data to calculate chemical-specific 95UCLs for
each of these media. USEPA guidance indicates that data sets with fewer than
10 samples per exposure area provide poor estimates of the mean concentration. Data
sets with 10 to 20 samples per exposure area provide somewhat better estimates of the
mean and data sets with 20 to 30 samples provide fairly consistent estimates of the
mean (USEPA 1992). The Site is considered to be one exposure area based on size
(slightly less than one acre) and land use. Evaluation of the Site as a single exposure
area may mask potential risks associated with "hot spots." USEPA guidance
(USEPA, 1989) defines hot spots as areas of high contamination relative to other areas
of the site and indicates that "if a hot spot is located near an area which, because of
site or population characteristics, is visited or used more frequently, exposure to the
hot spot should be assessed separately. The area over which the activity is expected to
occur should be considered when averaging the monitoring data for a hot spot."

Currently available Site data indicate that the south end of the loading dock, in the
vicinity of sampling location SB-9, is the only hot spot of significance. This hot spot
will be evaluated separately. An area of one-eighth of an acre (size of a residential
backyard [USEPA, 1989]) will be used as the exposure area over which to evaluate
data for this hot spot. Data available for each of the media of concern are discussed
below.

4-2
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Section 4
Work Plan Rationale

4.1.1.1 Soil Gas
Soil gas samples have been collected at 32 locations across the Site. At the majority of
sampling locations, samples were collected from two depths (i.e., 6 and 12 feet bgs).
At three sampling locations, soil gas samples were collected from three depths
(i.e., 6,12, and 16.7 or 24 feet bgs). Two sampling locations had only one sample due
to soil penetration problems. At one location, six samples were collected at depths
from 10 to 60 feet. Samples were analyzed for chlorinated VOCs including PCE, TCE,
TCA, and freons. A subset of samples was analyzed for aromatic VOCs, including
benzene, toluene, ethylbenzene, etc.

Sampling locations appear to generally follow a systematic sampling design, which is
a preferred method for estimating Site means and patterns of contamination
(Gilbert 1987). There appear to be a greater preponderance of samples collected from
the area of the loading dock, which has been identified as having the highest
contaminant concentrations in soil gas. This may impact exposure estimates in that it
could skew them upwards. Given the number of samples collected and the size of the
Site, the Site appears to be well characterized for contaminants in soil gas. There do
not appear to be any data gaps for estimating risks to people on-Site for this medium.

The SCEM indicated that inhalation of contaminants released from soil gas to indoor
air may be an exposure pathway of concern for current and future off-Site
commercial/industrial workers at the Medlin & Sons and Terra Pave facilities, current
and future recreational visitors at Skateland, and future on-site residents. To estimate
potential exposure to these populations, this Work Plan recommends collection of
supplemental soil gas samples at the northwest and northeast boundaries (i.e., the
boundaries between the Site and Medlin & Sons and Skateland, respectively). The
southwest and southeast boundaries of the Site appear to be sufficiently
characterized. Previously collected and supplemental soil gas data will be used to
help characterize current and future indoor and ambient air exposure scenarios. These
data will also be used to assist in evaluation of potential contribution of site-related
sources to chemical concentrations in indoor and ambient air.

Soil gas samples will also be collected from an off-site location. Samples will be
collected from the area of the former Cal-Air facility, to determine whether the facility
released chemicals that may have impacted the Site. The sampling effort, including
sampling rationale and locations, is described in Section 6. Soil gas samples will be
analyzed for VOCs and freons (including acetone, Freon 11, Freon 12, and Freon 113).
The presence of any TICs (if detected) will be noted on the analytical reports.

4.1.1.2 Surface Soils
Shallow soil samples were collected at depths ranging from 1.6 to 2.1 feet; however,
true surface soil data (e.g., from depths of 0 to 6 inches) are not available for the Site.
The Site is currently paved and there is no exposure pathway to surface soils. Risks
associated with exposure to surface soils will be characterized in the risk assessment
to provide the risk manager with additional information.

4-3
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Section 4
Work Plan Rationale

Surface soil data are identified as a data gap and included in the SAP presented in this
Work Plan. Surface soils data will be analyzed for a suite of constituents (e.g., metals,
pesticides, polychlorinated biphenyls [PCBs], and semivolatile organic compounds
[SVOCs]). Metals, pesticides, and PCBs are not expected to be risk drivers based on
review of subsurface soil data. These constituents were included at the request of
USEPA. However, selection of COPCs will take into consideration data from previous
investigations as well as data resulting from the RI/FS sampling. The presence of any
TICs (if detected) will be noted on the analytical reports. Sufficient data will be
collected to provide a reasonable estimate of the mean for the COPCs. In addition,
samples will be analyzed for soil properties data used to characterize the potential for
soil gas migration, such as hydraulic conductivity, density, and porosity. The
sampling effort, including sampling rationale and locations, is described in Section
6.0.

4.1.1.3 Subsurface Soils
Subsurface soil samples have been collected at 18 locations across the approximately
one acre Site. Two samples were collected at each location at depths ranging from
1.6 to 6.7 feet. Sample locations are distributed throughout the Site. These samples
were analyzed for a suite of parameters, including metals, pesticides, PCBs, VOCs,
and SVOCs. The subsurface soil data set is of sufficient size to calculate consistent
estimates of the mean for the COPCs. No data gaps were identified for this data set in
terms of chemical concentrations.

Limited data (several data points from one sampling location) are available describing
soil characteristics that affect the potential for soil gas migration. Additional soil
characteristics data, used to characterize the potential for soil gas migration, are
needed from other areas of the Site to provide additional information regarding the
potential for soil gas migration. The sampling effort, including sampling rationale and
locations, is described in Section 6.

4.1.1.4 Indoor Air
To evaluate a potentially complete exposure pathway to indoor air at the Skateland
and Terra Pave facilities, indoor air samples will be collected at USEPA's request from
breathing zones within the two facilities. In addition, indoor air samples will be
collected from breathing zones within facilities located on the Omega on-site property
and the former Cal-Air facility.

4.1.1.5 Ambient Air
Ambient air samples will be collected from the Site. Given the likely detection of
organic chemicals in ambient air from non-site related sources, ambient air samples
will also be collected from locations upwind of the Site. Upwind locations will
provide an indication of anthropogenic (i.e., non-site related) chemical concentrations
in ambient air.

4-4
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Section 4
Work Plan Rationale

4.1.2 Remedial Alternatives Evaluation Data Requirements
Remedial alternatives will be developed and screened as appropriate based on
information presented in the Soils RI regarding nature and extent of contamination,
and upon information in the risk assessment report. The FS will be prepared in
accordance with USEPA guidance, including guidance on the use of presumptive
remedies for sites with VOCs in soils (USEPA 1993 and 1996).

4.1.2.1 Soil Gas Samples
Soil gas samples will be collected to provide additional information on source areas
and areas that may require remediation. These samples will be collected from
potential release areas identified in historical aerial photographs. Soil gas samples will
be analyzed for VOCs and freons (including acetone, Freon 11, Freon 12, and Freon
113). The presence of any TICs (if detected) will be noted on the analytical reports.
The sampling effort, including rationale and sampling locations, is described in
Section 6.

4.1.2.2 Surface Soils
Surface soil data are not available for the Site. Surface soil samples will be collected to
provide information on nature and extent of contamination in surface soils, to the
extent necessary to evaluate remedial alternatives. In addition, surface soil samples
will be collected from potential release areas identified in historical aerial
photographs. Samples will be analyzed for a suite of contaminants as well as for soil
physical characteristics that have an impact of remedial alternative effectiveness.

4.1.2.3 Subsurface Soils
Subsurface soil physical characteristics data will be collected to evaluate the extent of
the sandy unit in the western comer of the Site, the potential for soil vapor migration,
and the effectiveness of remedial alternatives. The sampling effort, including rationale
and sampling locations, is described in Section 6.

4.2 Work Plan Approach
This Work Plan presents the rationale and methodology for conducting the on-site
Soils RI/FS and provides the methodology for collecting physical and chemical data
to support the RI/FS tasks. The RI/FS will characterize the nature and extent of
contamination in Site soils, assess the threat these contaminants pose to human health
and the environment, and evaluate remedial action alternatives to eliminate, reduce,
or control risks to human health and the environment at the Site.

The SCEM indicates the data that are necessary to evaluate human health risks at the
Site. USEPA guidance indicates the data necessary for implementation of presumptive
remedies. A considerable amount of investigative information has been collected for
soils at the Site (CDM 2001a). Work Plan activities are streamlined as much as
possible to focus on gaps in the data needed to perform the risk assessment and
evaluate the presumptive remedies.
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Section 4
Work Plan Rationale

The FSP and QAPP are presented in Sections 6 and 7. These sections provide
sampling rationale, sampling locations, methodologies, and other information
necessary to perform the field investigation. The results of the field investigation, in
conjunction with currently available Site data, should be sufficient to perform the
RI/FS and risk assessment.
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The following sections discuss the rationale and methodology for conducting the
On-Site Soils RI/FS. The RI/FS is intended to characterize the nature and extent of
contamination in soil, to assess the threat these contaminants pose to human health
and the environment, and to evaluate remedial action alternatives to eliminate,
reduce, or control risks to human health and the environment at the Site.

5.1 Remedial Investigation Report
Previously conducted investigations indicate that soils at the Site contain VOCs and
other chemicals. Nature and extent of soils contamination has been discussed in the
DSR and the Phase II Close Out Reports. However, gaps in the soils data set were
identified based on the information presented in these and other reports. The FSP
contained in Section 6 of this Work Plan presents the rationale and procedures for an
on-site soils investigation that, upon implementation, should close these data gaps.

Results of the field investigation will be used along with previously collected data to
characterize Site conditions, evaluate nature and extent of contamination, identify any
additional source areas, and assess health risks (discussed in Section 5.2). Data will be
collected to evaluate the feasibility of remedial alternatives.

5.2 Risk Assessment Report
A risk assessment will be performed using currently available data and data resulting
from the proposed field investigation. The risk assessment report will be considered
the "Screening Risk Assessment" referenced in the Consent Order. The risk
assessment will follow USEPA and State of California guidance and methodologies
(USEPA 1989 and 1998, California EPA 1996a). The risk assessment will evaluate the
potential for human health risks from exposure to site-related chemicals in soils and
soil gas. Due to Site land use, location, and setting, ecological receptors are not
assumed to be present at the Site and ecological risks are not evaluated.

USEPA Region 9 has developed PRGs, which are risk-based tools for evaluating and
cleaning up contaminated sites. PRGs are being used to streamline and standardize
the risk decision-making process. Extent of contamination at the Site will be initially
defined by PRGs for residential soils for the risk assessment.

The risk assessment will evaluate exposure to Site-related COPCs. Risks will be
evaluated for receptors of concern, consisting of current and future on- and off-Site
commercial/industrial workers, future on-Site construction workers, and current and
future off-Site recreational visitors. Exposure pathways that will be evaluated were
discussed in Section 3 and consist of the following:
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Remedial Investigation/Feasibility Study Tasks

Current and Future On-site Commercial/Industrial Workers

• Inhalation of volatiles released from soils to indoor air and ambient air

• Incidental ingestion of surface soils, dermal contact with surface soils, and
inhalation of particulates released from surface soils (future scenario only)

Current and Future Off-site Commercial/Industrial Workers

• Inhalation of volatiles released from soils to indoor air and ambient air

Future On-site Construction Workers

• Incidental ingestion of surface soils, dermal contact with surface soils, and
inhalation of particulates and volatiles released from surface soils

• Incidental ingestion of subsurface soils, dermal contact with subsurface soils, and
inhalation of particulates and volatiles released from subsurface soils

Current and Future Off-site Recreational Visitors

» Inhalation of volatiles released from soils to indoor air

Future On-site Residents

• Inhalation of volatiles released from soils to indoor air and ambient air

• Incidental ingestion of surface soils, dermal contact with surface soils, and
inhalation of particulates released from surface soils

USEPA default exposure assumptions as well as any available Site-specific exposure
parameters will be used to characterize chemical intake. Standard intake calculations
and models will be used to characterize exposure to Site-related chemicals.

Metals will be evaluated using background metal concentrations for southern
California. Metals present at concentrations less than background will not be
evaluated further in the risk assessment. Background values presented in California
EPA's 1996 report "Background Concentrations of Trace and Major Elements in
California Soils" (California EPA, 1996b) will be used to represent Site background
concentrations. These values are as follows:

Arsenic 0.6 to 11 mg/kg
Antimony 0.15 to 1.95 mg/kg
Barium 133 to 1,400 mg/kg
Beryllium 0.25 to 2.7 mg/kg
Cadmium 0.05 to 1.7 mg/kg
Chromium 23 to 1,579 mg/kg
Cobalt 2.7 to 46.9 mg/kg
Copper 9.1 to 96.4 mg/kg
Lead 12.4 to 97.1 mg/kg
Mercury 0.05 to 0.9 mg/kg
Molybdenum 0.1 to 9.6 mg/kg
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Remedial Investigation/Feasibility Study Tasks

Nickel 9 to 509 mg/kg
Selenium 0.015 to 0.43 mg/kg
Silver 0.1 to 8.3 mg/kg
Thallium 0.17 to 1.1 mg/kg
Vanadium 39 to 288 mg/kg
Zinc 88 to 236 mg/kg

A toxicity assessment will be performed for chemicals of potential concern. Toxicity
criteria for carcinogens are provided as cancer slope factors (CSFs) in units of risk per
milligram of chemical per kilogram of body weight per day (mg/kg-day)~l. These
factors are based on the assumptions that no threshold for carcinogenic effects exists
and that any dose is associated with some finite carcinogenic risk. Oral and inhalation
CSF will be used for their respective exposure pathways. Toxicity criteria for
noncarcinogens, or for significant systemic effects caused by carcinogens, are
provided (in units of mg/kg-day) as reference doses (RfDs) for oral exposure or
reference concentrations (RfCs) for inhalation exposure. RfDs and RfCs may be
interpreted as thresholds below which adverse effects are not expected to occur, even
in the most sensitive populations. In instances where inhalation toxicity criteria are
provided as unit risk factors in units of (milligrams per cubic meter)-1 or reference
concentrations in units of milligrams per cubic meter, they will be converted to units
of (mg/kg-day)"l or mg/kg-day using exposure variables of 20 cubic meters of air
inhaled per day and a body weight of 70 kilograms.

Sources of toxicity information include USEPA's on-line IRIS database, toxicity
criteria presented in USEPA Region 9 PRG tables, as well as chemical-specific toxicity
criteria developed by the California EPA. California EPA toxicity criteria will be used
when more stringent than values developed by the USEPA. In instances where no
toxicity criteria is available for a specific chemical or for a specific type of exposure
(i.e., dermal), USEPA Region 9 staff will be consulted to determine whether route
extrapolation or a surrogate value should be used.

Risks will be characterized using estimates of chemical intake and chemical-specific
toxicity criteria. The calculations used to estimate exposure and health risk for
exposure pathways to soil will be consistent with USEPA PRG calculations. Risks
associated with current exposure to indoor and ambient air will be evaluated using
air data collected as specified in this work plan, supplemented by data from soil gas
samples evaluated through use of the Johnson and Ettinger model. Future indoor and
ambient air exposure scenarios will be evaluated using air data and soil gas data.
Approved or accepted models such as the Johnson and Ettinger soil gas model will be
used with site-specific data (e.g., soil physical characteristics) to evaluate future
scenarios. If appropriate, a sensitivity analysis will be performed on future air
exposure scenarios. Uncertainties associated with risk estimates will be discussed
qualitatively to place the risk estimates in the appropriate perspective.
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Remedial Investigation/Feasibility Study Tasks

5.3 Feasibility Study Report
The FS report will develop and evaluate a range of remedial alternatives that
(1) protect human health and the environment; (2) comply with ARARs, unless a
waiver is justified; (3) are cost effective; (4) utilize permanent solutions and
alternative treatment technologies or resources recovery technologies to the
maximum extent practicable; and (5) satisfy a preference for treatment as a principal
element or provide an explanation in the record of decision (ROD) as to why this
preference was not met. The FS report will be prepared according to USEPA
methodology (EPA 1988,1993, and 1996) and will be based on information presented
in the RI and risk assessment reports.

The FS process consists of the following six steps: (1) develop remedial action
objectives (RAOs) that specify contaminants and media of concern, potential exposure
pathways, and remediation goals; (2) develop general response actions (GRAs) that
address the RAOs; (3) identify and screen remedial technologies and process options;
(4) combine process options to develop a set of remedial alternatives; (5) evaluate and
select the most promising remedial alternatives for detailed analysis; and (6) present a
detailed analysis of the most promising alternatives. The results of these six steps will
be presented in the FS report. It is anticipated that remedial technologies considered
in the FS may include institutional controls, containment, ex-site treatment, and
in-situ treatment.

In general, the goal of any remedial action is to abate, prevent, minimize, stabilize,
mitigate, or eliminate the release or threat of release which results in a threat to the
human health and environment. The overall remedial action objective for the On-Site
Soils RI/FS is to prevent human exposure to chemical concentrations in Site soils and
soil vapors that would represent unacceptable human health risks. Medium-specific
remedial action objectives will be identified in the FS to achieve this overall goal at the
Site.
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The objective of the field investigation is to collect the data needed to fulfill the Work
Plan goals: 1) characterize the nature and extent of contamination in Site soils;
2) assess the threat these contaminants pose to human health and the environment;
and 3) evaluate remedial action alternatives to eliminate, reduce, or control risks to
human health and the environment at the Site.

The sampling design was developed based on the Work Plan goals. Data
requirements for these goals were identified in the SCEM, the DSR (CDM 2001 a), and
guidance regarding USEPA's presumptive remedies (EPA 1993 and 1996). Historical
data are available for the Site. These data provide information regarding nature and
extent of contamination in subsurface soil and soil gas. A limited amount of soil
physical characteristics data are also available. The sampling design weighs the data
requirements against available data and previously sampled locations at the Site. The
result is an optimized field investigation.

6.1.1 Surface Soil Sampling - Rationale and Sampling
Locations

The objectives of the surface soil sampling program are 1) characterize the nature and
extent of contamination in surface soils at the Site to the extent necessary to select the
appropriate remedy, 2) generate data to support the human health risk assessment;
3) evaluate potential source areas identified in historical aerial photographs; and
4) generate soil physical characteristics data to evaluate the potential for vapor
migration through surface soils. To accomplish these objectives, 20 surface soil
samples will be collected at the Site. Proposed sampling locations are shown on
Figure 6-1.

Systematic sampling was selected as the primary sampling design for surface soils.
This type of sampling strategy is effective for risk assessment and geostatistical
characterizations (USEPA 1989). Systematic sample locations are established across an
area of concern by laying out a grid of sampling locations that follow a regular pattern
(e.g., square). Rectangular grid patterns were established for this Site. The location of
the first grid point was randomly selected; the locations of the remaining grid points
were determined by the fixed spacing between the grid lines. Sample locations along
the grid were revised slightly to account for the presence of buildings on-Site. Sixteen
surface soil samples will be collected based on the systematic sampling design. The
resulting data set should be sufficient to provide reasonably consistent estimates of
mean chemical concentrations across the Site (USEPA 1992). These data will be
analyzed for SVOCs, metals, and pesticides/PCBs, as discussed in Section 6.3. In
addition, samples will be collected at 2 of these surface soil sampling locations to
obtain soil physical characteristics that affect VOC vapor migration through soil into
air.
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Three surface soil samples are proposed for collection from potential source areas
identified in historical aerial photographs. These sample locations were selected
purposively to provide additional information regarding potential sources. Several of
the 16 sampling locations based on systematic sampling are in potential source areas;
therefore, 3 additional sampling locations should be sufficient for source evaluation.
In addition, one surface soil sample is proposed from an area where lead was
previously detected in shallow soil sample SB-12 (depth of 1.7 feet bgs) at a
concentration of 890 mg/kg. The high lead concentration is bounded by lower
concentrations in surrounding sample locations; however, the southeast sample is
located somewhat further than the other sample locations. Therefore, another
proposed soil sample is added to further bound this lead detection. The four
purposive samples will be analyzed for SVOCs, metals, and pesticides/PCBs as
discussed in Section 6.3. Sampling results from purposive sampling may overestimate
conditions at the Site.

6.1.2 Subsurface Soil Sampling - Rationale and Sampling
Locations

The objectives of the subsurface soil sampling program are 1) provide additional
information regarding the extent of the sandy unit in the western corner of the Site;
2) generate data to evaluate the potential for vapor migration through subsurface
soils; and 3) evaluate the potential effectiveness of remedial alternatives. To
accomplish these objectives, subsurface soil samples will be collected at the Site.
Proposed sampling locations are shown on Figure 6-1.

Purposive sampling was selected as the sampling design for subsurface soils. This
type of sampling design is suitable when samples are collected for a unique value or
interest or when Site knowledge indicates where the object of the search may be
found.

Six subsurface sampling locations will be sampled to provide information on soil
physical characteristics. At four of these locations (near the loading dock sump and
the western corner of the Site), samples will be collected every 15 feet down to a depth
of 85 feet bgs. Data from these samples will be used to evaluate the extent of the
sandy unit in this area, as well as providing data for the other objectives. At the
remaining two locations (near the Site boundaries with Medlin & Sons and Skateland,
respectively), samples will be collected at a depth of 6 feet bgs. Soil gas samples will
also be collected at these two locations.

6.1.3 Soil Gas Sampling - Rationale and Sampling Locations
The objectives of the soil gas sampling program are to generate site boundary data for
use in the risk assessment, provide data for use in evaluation of vapor migration to
indoor and ambient air, and to provide additional characterization of potential source
areas identified in historical aerial photographs. Proposed on-site sampling locations
are shown on Figure 6-1. Soil gas sampling locations were identified at the northwest
and southeast boundaries based on systematic sampling. Three locations will be
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sampled along both the northwest and northeast boundaries at two depths
(6 and 12 feet bgs). Three soil gas samples were located purposively in potential
source areas. These locations will be sampled at the same two depths as purposive
samples. In addition, three locations will be sampled at depths of 6 and 12 feet bgs
from the off-site area of the former Cal-Air facility to determine whether it was a
source of contamination to the Site. Potential off-site sampling locations are shown in
Figure 6-2; these locations may be revised pending observations made during the site
access process. If conditions permit, a soil gas sample may be collected from within
the warehouse. Samples will be analyzed for VOCs and freons (including acetone,
Freon 11, Freon 12, and Freon 113). The presence of any TICs (if detected) will be
noted on the analytical reports.

6.1.4 Indoor Air Sampling - Rationale and Sampling
Locations

Indoor air samples will be collected at USEPA's request, as follows: three indoor air
samples will be collected from breathing zones within each of the following facilities:
Omega on-site property, Terra Pave property, the former Cal-Air facility, and
Skateland property. As indicated in USEPA guidance (USEPA 2002), the presence of
background indoor air concentrations of VOCs at a site must be carefully considered.
VOCs detected in indoor air may originate from subsurface contamination or they
may represent typical VOC concentrations in that building from other, non-site
related sources. For example, sources of indoor air contaminants typically found in
buildings may include consumer products such as cleaners, paints, and glue,
occupant activities such as smoking, and some construction materials (USEPA 2002).
Therefore, data from indoor air samples will be evaluated in conjunction with a
limited survey of chemical usage (based on readily available information) inside the
sampled buildings. Soil gas data will be evaluated to determine whether chemicals
detected in indoor air, if any, are likely to result from chemicals in soil gas. Sample
locations will be selected to be distant from areas used for storage of paints, cleaning
products, and other potential sources of chemicals to indoor air. USEPA will provide
input on the selection of appropriate indoor air sampling locations and sampling
times. An industrial hygienist will also assist with these determinations. Because a
facility walk-through and limited survey of chemical usage is required before sample
locations are selected, indoor air sample locations are not shown on a figure.
Maximum indoor air concentrations will be used to evaluate health risks. Based on
results from the initial indoor air sampling, and discussions held with USEPA, further
sampling may be required.

6.1.5 Ambient Air Sampling - Rationale and Sampling
Locations

Two ambient air samples will be collected from the Site. Given the likely detection of
organic chemicals in ambient air from non-site related sources, samples will also be
collected from two locations upwind of the Site. Upwind locations will provide an
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indication of anthropogenic (i.e., non-site related) chemical concentrations in ambient
air. A wind sock will be used to evaluate wind direction and sample locations will be
selected following evaluation of site-specific meteorology. Therefore, sample locations
are not indicated on a figure. Maximum upwind chemical concentrations will be
subtracted from site data to estimate site contributions to chemical concentrations in
ambient air.

6.2 Pre-Field Activities
This section describes activities that will be completed prior to commencement of
field activities. This section also describes demobilization activities that will take place
following completion of field activities.

6.2.1 Subcontracting/Procurement
Several activities will be performed by subcontractors under the direction or
supervision of CDM. These subcontractors include a direct push technology (DPT)
(e.g., Geoprobe™) driller and an analytical laboratory.

The DPT contractor will provide the services necessary to drive the sampling tool to
the desired depth. The analytical laboratory will perform the required chemical and
geotechnical analyses on the samples. The data validation contractor will verify the
quality of the soils and soil gas analytical data.

Vendor procurement will include disposable sampling equipment and other
equipment as required. Health and safety equipment will include personal protective
equipment (PPE), such as gloves, etc. Miscellaneous equipment such as construction
tools, polyethylene liners, etc. will be procured on an as-needed basis.

6.2.2 Access, Security, and Notification
It will be the field manager's responsibility to assure that Site access has been obtained
prior to entry to the site by the project team members or subcontractor personnel.
USEPA will assist OPOG in gaining access to the former Cal-Air facility and other
locations where indoor air and/or soil gas sampling will be collected. Field
investigation activities may require access to potable water and electrical power. The
project team or subcontractor personnel will utilize these on-Site services only with
the permission of the property owner and current tenant. Notification will be made to
USEPA at least 30 days prior to commencement of the on-Site field work.

Appropriate measures will be taken to assure that sampling locations and field
investigation equipment are secured against unauthorized entry. A staging area will
be made available at the site for the centralized storage of materials and equipment,
and temporary storage of investigation-derived waste.
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6.2.3 Mobilization/Demobilization
Following approval of the Work Plan and obtainment of Site access, the field
personnel and equipment will be mobilized to the site. All equipment will be
delivered to the Site in a clean condition. Mobilization activities include procuring
and moving sampling equipment and materials to the site, as well as health and
safety awareness training and site orientation of field personnel. Mobilization will
involve the establishment of a suitable staging area to support the project activities.
The staging area will include an equipment storage area and general support area.
The staging area will be located in an area determined by the property owner.

6.2.4 Utility Clearances
Utilities will be cleared before any subsurface sampling activities are performed.
Proposed subsurface sampling locations will be staked, and clearances will be
obtained to ensure that no underground utilities exist. If underground utilities are
present, any proposed subsurface sampling locations in question will be moved to
avoid the utility.

6.2.5 Equipment, Supplies, and Containers
Equipment acceptance, handling, maintenance, and calibration procedures for
environmental monitoring instruments are summarized below:

• Materials and supplies provided by subcontractors or vendors will be inspected
and will meet all construction or material specifications. Inspection of materials
and supplies may consist of ensuring that the appropriate rating logo, stamp, or
specification certification is present or accompanied by the material or supply.

• The approved manufacturers' instructions for operation, and calibration and
maintenance of all field equipment providing measurements of a chemical or
physical parameter will be available on-site. These instructions or manuals will be
updated as necessary.

• For all field instruments, physical or chemical standards appropriate for the
accurate operation of the equipment will be used on a routine basis to verify the
accuracy of the measurements for each instrument. All physical or chemical
standards will be traceable to nationally known, recognized standards. All
standards will be documented as to origin, date of receipt, and date of expiration,
if applicable. This information will be recorded and maintained in field logbooks
or appropriate forms.

• All field instruments will be inspected and calibrated at least prior to use. More
than one calibration per day may be necessary, depending on field and instrument
conditions. All field personnel performing daily calibration will document the
findings of the calibration event in the field logbook or on the appropriate form.
Non-compliance with the findings of the calibration criteria will dictate removal of
the equipment from use until sufficient remedial measures return the equipment
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to calibration compliance. This non-compliance will be reported to the last
operator so that the results of measurements obtained since the prior calibration
can be reviewed for consistency with anticipated results. The non-compliance will
also be reported to the field manager and recorded in the designated site logbook.
If prior results are in question, they will be reported to the Project Manager.

• All field instruments will be protected from exposure to potentially-contaminated
materials and will be wiped clean with a damp cloth prior to removal from the site
boundaries.

• All sample containers used to collect and contain samples designated for chemical
analyses will be provided by the subcontractor laboratories. All sample containers
will be laboratory precleaned and traceable to the laboratory that performed the
cleaning. Sampling containers will not be cleaned or rinsed in the field. Analytical
results from trip blanks and equipment rinsate blanks will be one method by
which the quality of sample containers will be assessed to ensure that improperly
cleaned containers are not producing false or biased results. A list of required
containers and preservatives is presented in Section 6.3 below.

Critical supplies and consumables that may directly or indirectly affect the quality of
the field data generated this investigation and their acceptance criteria are as follows:

Supply/Consumable

Calibration gases for the photoionization detector (PID)
(100 parts per million [ppm])

pH buffer solutions (4, 7, and 10)

Purified water used in decontamination activities

Sample containers

Laboratory reagents/glassware

Acceptance Criteria

+ 5 ppm

+ 0.05 pH units

Target analytes (i.e., VOCs) should not be
detected in this supply.

Target analytes (i.e., VOCs) should not be
detected in this supply.

Target analytes (i.e., VOCs) should not be
detected in this supply.

In lieu of independent acceptance testing, the manufacturer or supplier of each
calibration standard, buffer solution, and purified water listed above will be required
to provide documentation with each shipment indicating the consumable's
specifications (i.e., accuracy limits, purity, expiration dates, etc.). This documentation
and the consumables themselves (when not being used) will be maintained/stored in
the field equipment supply room, located at CDM's Irvine, California office, and will
be checked prior to use. Expiration dates, purity and/or accuracy limits will be
recorded in the field logbook.

The analytical laboratory will be responsible for maintaining, documenting and
tracking certificates of analysis or specifications for sample containers, and laboratory
reagents and glassware used during the analysis of the environmental samples.
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6.3 Sample Analysis
This section describes analytical methods, sample containers and preservative
requirements, and field and laboratory QC samples.

6.3.1 Analytical Methods and Detection Limits
Del Mar Analytical, located in Irvine, California, will provide analytical services
during the field investigation. Data validation performed on groundwater and QC
samples collected during recent investigations at other local CERCLA sites indicated
that laboratory performance was acceptable.

All method-specific quality control measures, such as external and internal standard
calibration procedures, instrument performance verifications, quantitation using
method of standard additions, etc., which are suggested within any referenced
method must be performed. Analytical methods and reporting limits for VOCs,
metals, SVOCs, and pesticides/PCBs in soils are provided in Tables 6-1,6-2,6-3, and
6-4, respectively. Analytical methods and reporting limits for VOCs, metals, SVOCs,
and pesticides/PCBs in water are provided in Tables 6-5, 6-6, 6-7, and 6-8,
respectively. Water samples are collected only for equipment rinsate blanks. Sample
containers, preservatives, and holding times for these methods are provided in
Table 6-9.

VOCs in soil and IDW samples will be analyzed by EPA Method 8260, which utilizes
gas chromatograph/mass spectrometry (GC/MS) methodology. With GC/MS
methods, second column confirmation is not required because individual compounds
are positively identified through the unique mass spectra that are generated. Soil
samples will be collected using the Encore ® sampler . Sample preparation for soil
samples will be in accordance with EPA Extraction Method 5035. Encore ® sampling
directions from the manufacturer are attached as an SOP in Appendix B. VOCs in air
and soil gas will be analyzed using EPA Method TO-15 SIM, also a GC/MS method.

With the exception of arsenic and mercury, metals will be analyzed using
EPA Method 6010B. Arsenic will be analyzed using EPA Method 6020 and mercury
will be analyzed using EPA Method 7471A. SVOCs will be analyzed using
EPA Method 8270C Pesticides will be analyzed using EPA Method 8081A and
EPA Method 8082 will be used to analyze PCBs.

Specified soil samples will also be analyzed for physical characteristics, consisting of
redox potential, clay content, organic carbon content, cation exchange capacity,
moisture content, and hydraulic conductivity. The analytical methods for these are
listed below:

• Redox potential: Standard Method 2580B

• Clay content: ASTM Method D-422 or D4464

• Organic carbon content: SW-846 Method 9060 Mod
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u Cation exchange capacity: SW-846 Method 9081

• Moisture content (percent dry weight): ASTMD2216

• Hydraulic Conductivity: ASTM Method D5084

References for these methods are as follows:

SW-846: "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods"
with subsequent revisions (EPA 1997c)

Standard Methods: "Standard Methods for the Examination of Water and
Wastewater" (AWWA 1995)

ASTM: "Annual Book of American Society for Testing and Materials Standards"
(ASTM 1992)

Field and laboratory quality control procedures, laboratory documentation and data
evaluation procedures are presented in detail in the QAPP, which is included as
Section 7 of this document.

6.3.2 Field Quality Control Samples
Field quality control samples are collected and analyzed to evaluate the quality of the
field sampling process. The quality control samples that will be used during the field
program will include duplicate (co-located) samples, trip blanks, and equipment
(decontamination rinsate) blanks. Field sampling quality control procedures are
discussed in the following sections. All field QC check samples will be submitted
"blind" to the laboratory. The laboratory may not use field blanks for duplicate
analyses or for matrix spiking. Because all field blanks will be submitted "blind", it
must be specified to the laboratory which particular field sample(s) are to be used for
duplicate and matrix spike analyses.

6.3.2.1 Field Duplicates
At a minimum, duplicates of soil samples (i.e., co-located samples) will be collected at
a rate of 10 percent (1 per 10) of the samples collected. Field duplicate samples will be
collected from areas where moderate levels of contamination may be expected. Data
obtained from field duplicate samples will provide an estimate of measurement error
attributable to the data collection process.

Duplicate soil samples collected using hand augers or DPT and sleeves are referred to
as co-located samples because they are not true splits. Co-located soil samples will be
collected by submitting one sleeve of the sampler as the original sample; an adjacent
sleeve of the sampler will be submitted as the duplicate. Duplicate samples will be
collected, preserved, packaged, labeled, and sealed in manners identical to the
original sample being collected. Duplicate samples will be analyzed for the same
parameters as the original sample.
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6.3.2.2 Equipment Blanks
Equipment blanks (i.e., equipment rinsate samples) will consist of the final rinse water
from decontamination of equipment. The blank is prepared in the field by pouring the
appropriate "blank" water through the sampling equipment and into the appropriate
sample containers after equipment decontamination. For blanks targeted for VOC
analyses, organic-free water will be used as the "blank" water; whereas,
deionized/distilled water will be used for the collection of blanks targeted for
inorganic analyses. The equipment blank serves as a check to verify the effectiveness
of decontamination procedures. A blind equipment blank will be collected at a target
frequency of one per day of sampling. Equipment blanks will be analyzed for all
target analytes submitted for analysis on that day.

6.3.2.3 Trip Blanks
Trip blanks will consist of empty Summa canisters that are transported from the
analytical laboratory to the sampling site, and then returned to the laboratory along
with the field samples without having been opened in the field. One trip blank
(i.e., one Summa canister) will be submitted with each sample shipment; however,
trip blanks are only required when volatile organic analyses are to be performed on
samples within the shipment. Trip blanks will be submitted for VOC and freon
analyses only.

6.3.3 Laboratory Quality Control Samples
Laboratory QC samples are discussed in detail in Section 7.2.5.2. Laboratory QC
samples (triple volume samples) will be collected during soil sampling. The
additional sample containers will be labeled "for matrix spike/matrix spike duplicate
(MS/MSD) analysis" and will be used by the laboratory for their internal QC. Samples
for laboratory QC will be selected from locations where low levels of contamination
are expected (as determined by historical data). Selection of QC samples with low,
rather than moderate to high, levels of contamination will minimize the potential of
diluting out the spike concentration. Laboratory QC samples will be designated on
the chain-of-custody record. The laboratory will provide both electronic and hard
copy reports for all QA/QC samples.

6.4 Sampling Methods and Procedures
This section describes the methods used to collect surface and subsurface soil, soil gas,
indoor air, and ambient air samples. A summary of analytical samples to be collected
is provided in Table 6-10. Standard operating procedures (SOPs) for collection of
these samples are provided in Appendix B. All field work will be performed under
the supervision of a California Registered Geologist. A Site Health and Safety Plan
(HASP) has been prepared in accordance with 29 Code of Federal Regulations (CFR)
1910.120 and 8 California Code of Regulations (CCR) 5192 and is included as
Appendix A.
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Where available, procedures for maintenance, calibration, and operation of field
sampling and monitoring equipment are included in Appendix D. All maintenance
and calibration operations will be documented in the field logbook. Where standard
procedures for pieces of equipment are not available, all maintenance, calibration, and
operating procedures will be performed as recommended by the manufacturer.
Copies of those instructions will be available to the field personnel during the
investigation, as appropriate.

Prior to use, all field equipment will be checked and calibrated to verify that it is in
good working order. The calibration, maintenance, and operating procedures for all
instruments are based upon manufacturer's instructions and common industry
practice.

6.4.1 Surface Soil Sampling
Surface soil sample locations are located in areas that are covered with concrete. Prior
to sampling these locations, a concrete corer will be used to cut an eight-inch diameter
hole through the concrete. The hole in the concrete will be repaired with a concrete
patch after sample collection.

Following concrete coring, surface soil samples will be collected from a depth of
approximately 0 to 6 inches bgs. Surface soil samples may be collected using hand
augers and slide hammers with 6-inch long stainless steel samplers. If conditions
permit, DPT (e.g., Geoprobe™ sampling method) may be used to collect the surface
soil sample. The Geoprobe™ system is described in Section 6.4.2 below.

At each sampling location, the surface soil samples for SVOC, metal, and
pesticide/PCB analysis will be collected in stainless steel sleeves from the first push. If
necessary to provide sufficient sample volume, additional samples will be collected in
stainless steel sleeves from an offset boring that is located within 1-foot laterally of the
initial sampling location. The sample-filled sleeves will be sealed on each end with
Teflon® sheets and plastic end caps. Samplers will be decontaminated prior to use
and after each use as described in Section 6.4.5 below.

6.4.2 Subsurface Soil Sampling
A general description of subsurface drUHng techniques is presented below, with SOPs
(Soil Boring and Rock Coring) included in Appendix B. Concrete corers will be used
to expose soil for subsurface soil sampling. The Geoprobe™ system will be used to
collect subsurface soil samples. The equipment used to collect these samples will
consist of a truck-mounted Geoprobe™ Model 4220. The system is equipped with a
small-diameter (generally 2-inch) drive casing and an inner sample barrel that are
simultaneously pushed or driven into the ground using internal steel rods. The
sampler is advanced with a hydraulic hammer that drives the sampling tool to the
desired sampling depth. Undisturbed, continuous soil cores will be retrieved in 3-foot
sections in sample liners placed within the sample barrel. When the sample barrel is
retrieved, the drive casing is left in place to prevent the borehole from collapsing.

6-10
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At two sampling locations near Site boundaries, soil samples will be collected from a
depth of 6 feet bgs. In addition, samples will be collected at four locations (near the
loading dock sump and the western corner of the Site) every 15 feet down to a depth
of 85 feet bgs. In the event that the sampler cannot be pushed to the required depth, a
hollow-stem auger rig may be utilized to advance the boring to the desired depth.

After the sampler is driven, it will be raised to the surface, disassembled, and the
sample liners removed. Samples will be analyzed for physical characteristics, as
discussed below. A portion of the soil samples from the identified depths will be used
for lithologic logging. Representative lithologic samples will be placed in resealable
plastic bags which will be labeled with the sample location and depth interval. The
Unified Soil Classification System (USCS) will be used to describe sample lithologies,
and soil type designations and descriptions. Lithologic descriptions and visual
observations will be recorded on the borehole log form found in Appendix C. The
following information will be included on each boring log:

• Depth of sample below surface;

• Sample interval;

• Sample type and identification number; and

• Soil description and classification using the USCS.

6.4.3 Soil Gas Sampling
Soil gas samples will be collected using a DPT rig (Geoprobe™) and a Simulprobe ®
sampler (or approved equal). Soil gas sampling results are intended to meet EPA
criteria for definitive data. Samples will be collected at depths of 6 and 12 feet bgs at
each sampling location. These depths are consistent with previous investigations.

Soil gas samples will be collected in pre-cleaned and evacuated Summa ® canisters
provided by the analytical laboratory. In order to ensure that the soil gas samples
have not been diluted by the intrusion of atmospheric air, all hoses will be visually
observed to verify that they are structurally sound (e.g., no visible holes and cracks)
and all fittings will be checked for tightness prior to and immediately after sampling.
If a fitting is observed to loosen during sampling, the sample will be discarded and
the interval resampled. In addition, all fittings will be compression-type fittings
recommended by the manufacturer.

6.4.4 Air Sampling
Indoor and ambient air sampling and analysis will be performed using EPA Method
TO-15 SIM to measure speciated VOC concentrations. Integrated sampling
equipment will be used in a manner consistent with EPA Method TO-15 SIM.
The sampling device will consist of a six-liter stainless steel Summa canister which
has a critical orifice air flow controller attached to meter flow over an eight-hour
period. The critical orifice air flow controller will be set and verified by the analytical
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laboratory supplying the Summa canisters. The laboratory will provide a calibration
certificate for the orifice. For ambient air sampling, windsocks will be erected at
each of the four corners of the site to identify wind direction. On- and off-site
sample locations will be selected based on wind direction; off-site locations
will be upwind of the Site. Should wind direction change during the day, air
monitoring instruments may be moved as necessary.

6.4.6 Equipment Decontamination
All reusable field equipment used to collect and handle samples, or collect field
measurements, will be decontaminated before coming into contact with any sample
for laboratory analysis. The decontamination procedure will match the degree of
contamination on the sampling tool. Sample collection equipment will be
decontaminated before first use and between each sample. Decontamination areas
will be established for cleaning equipment between sample locations. General
decontamination procedures for sampling equipment are as follows:

• A supply of tap water of drinking water quality will be required for equipment
decontamination. It is anticipated that the water will be obtained from local fire
hydrants and faucets, as provided by the water purveyors to the local areas. A
sample of the hydrant water will be collected for laboratory analysis of VOCs in
order to document the quality of the water used for equipment decontamination
purposes.

• The drilling contractor will be required to provide a decontamination station to
steam clean all heavy equipment (e.g., drill rig, drill pipe, augers, bits, etc.). Fluids
generated by the decontamination operation will be contained in a 55-gallon drum
or other appropriate container.

• Ample amounts of tap water with a detergent (Alconox or equivalent) will be
used to wash reusable sampling equipment, which will be rinsed thoroughly with
tap water, checked for any residual dirt, and rewashed if necessary. The item will
be rinsed twice with tap water, followed by a deionized/distilled water rinse. The
item will be allowed to air dry and will be covered or wrapped in plastic, if not
immediately used.

» Large items (i.e., casing, drill pipe, augers, drill bits, etc.) will be steam cleaned
and placed on clean polyethylene sheeting or sawhorses and allowed to air dry.

All equipment decontamination procedures and events will be recorded in the field
logbook. All liquids generated from decontamination procedures will be contained
on-site in 55-gallon drums.

6.4.7 Investigation-Derived Waste Containment and Disposal
Investigation-derived waste (IDW) generated during field activities generally
includes: drill cuttings; decontamination fluids; any used PPE, debris (e.g., empty
cement bags, etc.), and miscellaneous disposable sampling equipment. All drill
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cuttings and decontamination fluids will be assumed to be hazardous waste and
labeled as such until the analytical results prove otherwise. Drums and/or other
containers containing soil cuttings and decontamination water will be stored
temporarily on-Site. Once analytical data are received and the waste profiling is
completed, the containers will be removed for off-site disposal. It is anticipated that
these materials will be handled as described in the following sections.

6.4.7.1 Drill Cuttings

Due to the direct push sampling methodology which will be used to collect the soil
samples, the amount of soil cuttings is anticipated to be minimal (e.g., limited to one
to two drums). Therefore, all soil cuttings generated from drilling activities will be
placed in 55-gallon drums. The IDW-filled drums will be temporarily stored on-site
and labeled as investigation-derived waste pending analytical results.

One composite soil sample for pre-disposal analysis will be collected from each drum
and analyzed for VOCs, SVOCs, metals, pesticides, and PCBs. It is difficult to estimate
the number of samples which will be collected because the volume of soil generated is
dependent on site-specific lithologic conditions. Practical experience has shown that
subsurface materials which consist primarily of fine-grained deposits usually generate
a larger volume of cuttings. Subsurface materials which consist of coarse-grained
deposits generally generate a smaller volume of IDW. Final determination of the
number of samples will be made subsequent to completion of drilling activities, once
the total volume of drill cuttings is known.

If the cuttings are determined to be hazardous, they will be transported (accompanied
by hazardous waste manifests) to approved disposal facilities for treatment and/or
disposal. The appropriate signatures will be obtained from the Respondents and
wastes will be disposed in accordance with federal and state regulations. If
determined nonhazardous, they will be transported to approved locations, such as a
Class III landfill for soils.

6.4.7.2 Decontamination Fluids

Decontamination fluids generated during drilling and sampling activities will be
containerized in 55-gallon drums. These containers will be stored on-site and labeled
as investigation-derived waste pending analytical results and subsequent disposal.

Practical experience has shown that one composite sample collected from each
container and submitted for VOC analyses is adequate to characterize the waste. If
additional analyses (e.g., SVOCs, metals, pesticides, etc.) or samples are required by
the disposal facility, additional samples will be collected as required.

6.4.7.3 PPE, Debris, and Miscellaneous Sampling Equipment
Used PPE including gloves, Tyvek suits, respirator cartridges, and disposable filters,
and other miscellaneous items will be double-bagged using plastic trash bags and
then disposed as solid waste. Items such as empty cement bags and wrapping
materials will be placed directly into solid waste dumpsters. Items that appear to be
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contaminated with hazardous materials or wastes will be inserted into plastic bags
and placed inside 55-gallon drums for subsequent disposal at an appropriate facility.
The drums will be inventoried and labeled to indicate the origin of the drum contents.

6.4.7.4 IDW Labeling Requirements
All drums will be labeled with a pre-printed, unclassified materials label. The label
states that the unclassified materials are being temporarily held pending evaluation of
laboratory analyses. The label also notes the site name, date, type of materials stored,
and origin of materials stored.

6.4.8 Sample Labeling
Each collected sample and field QC sample, including duplicates or decontamination
rinsate blanks, will have a completely filled-in sample label securely attached to it.
The label will be completely filled in prior to filling the sample container. All field QC
samples will be shipped "blind" (i.e., the sample is not identified as a QC sample) to
the laboratory, but will be assigned a unique identification code, discussed below, to
facilitate identification of the laboratory results. Labels will include the project code
number, the location of the sampling site, the type of sample and analysis required,
the preservative used, and the time of sampling.

A coding system will be used to identify each sample collected during this
investigation. The coding system will allow tracking and retrieval of information
concerning a particular sample, and will assure that each sample is uniquely
identified. Each sample will be identified by site number, sample media type,
sampling location, and date.

The first set of alphabetic symbols will be "OC." This is the site number for all samples
collected during this investigation, representing the Omega Chemical site. The second
set of alphabetic symbols identifies the sample media:

SS = Surface soil

SB = Subsurface soil

SG = Soil gas

IA = Indoor Air

AA = Ambient Air

WW = IDW Water

WS = IDW Soil

DI = Deionized water (used for trip blank samples only)
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The third set of numeric symbols is always three characters. This set of characters
identifies the sample depth rounded to the nearest foot for soil samples (i.e., surface
soil samples will end in "000") and is sequential for trip blanks and IDW samples. For
duplicate samples and equipment rinsates, the identification number will be the same
as the original sample except 500 will be added for duplicate samples and 700 will be
added to equipment rinsates. Indoor and ambient air samples will be numbered
sequentially.

The fourth set of numeric symbols represents the sample location at the Site (i.e., ##).
Sample locations for IDW, trip blanks, and equipment rinsate will be "00." The date is
given as the last set of numeric symbols. Typical sample numbers will be as shown
below:

Site number Sample media Sample depth Sample location Date

OC SS 500 22 040202

This sample identification would indicate that the sample was collected at the Omega
Chemical Site from surface soil, that it is a duplicate sample from sample location 22,
and that it was collected on April 2,2002.

Site number Sample media Sample depth Sample location Date

OC DI 005 00 050102

This sample identification would indicate that the sample was collected at the Omega
Chemical Site from surface soil, that it is trip blank sample number 5, and that it was
collected on May 1,2002.

6.4.9 Sample Packing and Shipment
All filled sample containers will be labeled, packed and shipped in accordance with
Department of Transportation (DOT) regulations, which include documentation
requirements. Filled sample containers will have completely filled-out labels and will
be placed in resealable plastic bags. Glass containers will be enveloped with packing
material designed to prevent breakage during shipment (i.e., plastic bubble-wrap,
vermiculite, etc). Sample containers will be placed into sample coolers with ice packs
to comply with preservation requirements. Ice packs will consist of either blue ice
placed inside a plastic bag or double bagged ice cubes. A chain-of-custody record, as
well as other appropriate documentation, will be placed in resealable plastic bags and
then into the sample coolers.

All samples requiring transport to the laboratory will be shipped as environmental
samples by common carrier or transported by CDM personnel or laboratory courier,
in private or company owned vehicles, to the laboratory within 24 hours from the
time of sample collection (or sooner if necessary based on holding times). The field
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manager will notify the laboratory of impending sample delivery the day the samples
are to be delivered.

6.4.10 Chain-of-Custody
The purpose of chain-of-custody procedures is to document the sample identity and
identify who has handled the sample. Custody records trace a sample from its
collection through all transfers of custody until it is transferred to the analytical
laboratory. Custody records will be used for the samples collected during the field
investigation.

6.4.10.1 Field Custody
CDM field personnel will have overall responsibility for sample custody and for field
document control during the field investigation. The field manager will ensure that
the samplers have the appropriate identification and custody records, will resolve
custody problems in the field, and will handle the shipment of samples to the
analytical laboratories. A sample is under custody if one or more of the following
criteria are met:

• The sample is in the custodian's (sampler, lab personnel, etc.) possession

• It is in the custodian's view after being in possession

» It was in the custodian's possession and was locked up to prevent tampering

» It is in a designated secure area

Multi-part carbonless copy Chain-of-Custody Records will be used. The sampler or
field manager will complete a Chain-of-Custody Record to accompany each sample
shipment from the field to the laboratory. The Custody records will be used for a
packaged lot of samples; more than one sample will usually be recorded on one form.
More than one custody record sheet may be used for one package, if necessary. The
original custody record travels with the samples; the initiator of the record keeps a
copy. When custody of the same group of samples changes hands several times, some
people will not have a copy of the custody record. This is acceptable as long as the
original custody record shows that each person who had received custody has
properly relinquished custody. An example Chain-of-Custody Record is presented in
Appendix C.

The following information will be supplied on the Chain-of-Custody Record:

• Project code number

» Signature of sampler

• Sample identification

• Sample matrix
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• Laboratory QC samples

• Date and time of sample collection

• Signatures of all persons receiving or relinquishing the samples

• Sample analyses required for each sample

• Preservative(s) used (if any)

» Number of sample containers

General use instructions follow:

• The originator fills in all requested information from the sample labels

• The originator signs in the top left "Relinquished by" box and keeps the copy

• The original record sheet travels with the samples

• The person receiving custody checks the sample label information against the
custody record. He also checks sample condition and notes anything unusual
under "Comments" on the custody form

• The person receiving custody signs in the adjacent "Received by" box and keeps
the original

In general, the date/time will be the same for the signatures relinquishing and
receiving custody since custody must be transferred to another person. However,
when samples are shipped via common carrier (e.g., Federal Express), the date/time
will not be the same for both signatures.

When samples are shipped via common carrier, the original travels with the samples
and the shipper (e.g., CDM field personnel) keeps the copy. The shipper also keeps all
shipping papers, bills of lading, etc.

6.4.10.2 Problems/Questions Concerning Custody Records
If a discrepancy between sample label numbers and custody record listings is found,
the person receiving custody should document this and properly store the samples.
The samples should not be analyzed until the problem is resolved by contacting a
responsible authority (i.e., CDM's quality assurance coordinator).

The person receiving custody should attempt to resolve the problem by checking all
available information (other markings on sample container, type of sample, etc.). They
should then document the situation on the custody record and in the field logbook
and notify the appropriate responsible authority in order to resolve the problem as
soon as possible.
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Changes may be written in the "Comments" section of the Custody record and should
be initialed and dated. A copy of this record should accompany the written
notification to the sample custodian. A complete copy of the documentation of the
problem and its resolution should also be provided to the Project Manager and
included with the project files.

6.4.10.3 Laboratory Custody Procedures
Custody procedures that will be followed by the analytical laboratory are outlined
below:

• Upon receipt at the laboratory, each sample shipment will be inspected to assess
the condition of the shipping container and the individual samples, and the
condition or integrity of the custody seals on a received shipment of samples will
be documented at the time of receipt by the laboratory. Any problems identified
by this process will also be documented and the sample custodian will be notified
by the fastest available means, followed by written notification.

• Enclosed chain-of-custody records will be cross-referenced with all the samples in
the shipment; these records will be signed by the sample custodian and placed in
the project file. The laboratory sample custodian will continue the
chain-of-custody process by assigning a unique laboratory number to each sample
on receipt; this number identifies the sample through all further handling. Internal
logbooks and records will be kept that maintain the chain-of-custody throughout
sample preparation and analysis.

6.4.11 Field Logbooks
Field logbooks will be used to record and document all data collection activities at the
Site. All measurements and samples collected will be recorded. Any deviations from
the SAP will also be noted. Entries will be as descriptive as possible, so that a
particular situation can be reconstructed without reliance on the collector's memory.
Entries will be made in pen; no erasures will be permitted. If an incorrect entry is
made, the data will be crossed out with a single line and initialed.

Field logbooks will be bound and, preferably, contain water resistant paper with
consecutively numbered pages. No pages will be removed for any reason. Logbooks
will be permanently assigned to field personnel and will be stored in CDM's files
when not in use. Indicated on the cover of each logbook will be the person or
organization to whom the book is assigned, book number, project name and code
number, start date, and end date. At the beginning of each sampling day, the
following information will be recorded:

• Date

• Time of entry

• Location
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m Field measurements

• Weather conditions

• Field personnel present

• Level of personal protection being used on-site

• Deviations (if any) from the FSP

• Field observations

• Signature of the person making entries

• Methods of sample collection and preservation

In addition, instrument calibration information (including instrument serial numbers)
will be recorded each day. If the same instruments are used for each sampling event,
the serial numbers only need to be recorded at the beginning of the sampling event.
The date and signature of the person recording entries will be written on every page.

At each station where a sample is collected or a measurement is made, a detailed
description of the location of the station will be noted. Equipment used to collect
samples will also be recorded in the logbook, along with the time of sampling, sample
description, volume and number of samples, and the date on which the equipment
was calibrated. Sample numbers will also be recorded. Split samples, which receive a
separate sample number, are also noted. Significant field logbook entries (samples
collected, significant observations, etc.) will be reviewed and countersigned by
another member of the project team at the end of each sampling day or major
sampling activity.

6.4.12 Photographs
Field personnel may take photographs to document field activities. As part of the
documentation procedure, the name of the photographer, date, time, site location
reference, reason why photograph was taken, and a brief description of the
perspective/direction of view will be entered sequentially in the field logbook as
photos are taken. Once developed, the photographic prints will be serially numbered
corresponding to the logbook descriptions. Copies will be provided to the project
coordinator.

6.4.13 Document Corrections
Changes or corrections on any project documentation will be made by crossing out
the item with a single line, initialing (by the person performing the correction), and
dating the correction. The original item, although erroneous, must remain legible
beneath the cross-out. The new information should be written clearly, near the
crossed-out item.
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Section 6
Field Sampling Plan

Table 6-1

Target Compound List and Reporting Limits

Volatile Organic Compounds

Analyte

Acetone

Benzene

Bromobenzene

Bromochloromeihane

Bromodichloromethane

Bromoform

Bromomethane

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

Dibromochloromethane

1 ,2-Dibromo-3-chloropropane

1 ,2-Dibromoethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane (Freon 1 2)

1,1-Dichloroethane

1 ,2-Dichloroethane

1,1-Dichloroethene

cis-1 ,2-Dichloroethene

trans-1 ,2-Dichloroethene

1 ,2-Dichloropropane

1 ,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis-1 ,3-Dfchloropropene

trans-1 ,3-Dichloropropene

USEPA Method 8260
Soil Samples

Reporting Limit1

(mg/kg)

0.010

0.002

0.005

0.005

0.002

0.005

0.005

0.005

0.005

0.005

0.005

0.002

0.005

0.002

0.005

0.005

0.005

0.002

0.005

0.002

0.002

0.002

0.002

0.002

0.005

0.002

0.002

0.005

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

PRG2

(mg/kg)

1,444

0.62

28.1

-

0.98

56.2

3.84

134

105

122

0.23

53.8

1,600

0.24

1.21

152

-

5.28

0.32

0.0049

545

370

40.6

3.03

93.6

571

0.34

0.052

41.9

62.1

0.34

--

-

--

0.081

0.081

USEPA Method
TO-14

Soil Gas and Air
Samples

Reporting Limit1

(ppb (vA/))

10

2.0

NT

NT

2.0

2.0

2.0

NT

NT

NT

2.0

2.0

4.0

2.0

4.0

NT

NT

2.0

NT

2.0

NT

2.0

NT

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

NT

NT

NT

2.0

2.0
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Section 6
Field Sampling Plan

Table 6-1 (continued)
Target Compound List and Reporting Limits

Volatile Organic Compounds

Analyte

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

p-lsopropyltoluene

Methylene chloride

Methyl tert-butyl ether

Naphthalene

n-Propylbenzene

Styrene

1,1,1 ,2-Tetrachloroethane

1 ,1 ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1 ,2,3-Trichlorobenzene

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1 ,1 ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane (Freon 11)

1 ,2,3-Trichloropropane

Trichlorotrifluoroethane (Freon 113)

1 ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylenes

USEPA Method 8260
Soil Samples

Reporting Limit1

(mg/kg)

0.002

0.005

0.002

0.002

0.020

0.005

0.005

0.002

0.002

0.005

0.002

0.002

0.002

0.005

0.005

0.002

0.002

0.002

0.005

0.010

0.005

0.002

0.002

0.005

0.002

0.002

PRG2

(mg/kg)

230

5.69

156

-

8.49

-

54.8

134

1,700

2.85

0.36

4.72

520

-

475

685

0.815

2.71

383

0.0014

5,600

51.3

21.2

0.021

210

280

USEPA Method
TO-14

Soil Gas and Air
Samples

Reporting Limit1

(ppb (v/v))

2.0

4.0

NT

NT

2.0

NT

NT

NT

2.0

NT

2.0

2.0

2.0

NT

20

2.0

2.0

2.0

2.0

NT

2.0

2.0

2.0

2.0

2.0

2.0

Notes:

NT

Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and
may be higher or lower than listed.
EPA Region IX Preliminary Remediation Goals (PRGs) for residential soils
Total Trihalomethanes
No standard
Not a target analyte
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Section 6
Field Sampling Plan

Table 6-2

Target Compound List and Reporting Limits

CAM Metals in Soils

Analyte

Antimony

Arsenic - Method 6020

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury - Method 7471 A

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

USEPA Method 601 OB/6020/7471 A
Soil Samples

Reporting Limit1 (mg/kg)

10.0

0.5

1.0

1.0

0.50

20

10.0

2.0

10.0

0.10

3.0

2.0

3.0

1.0

6.0

1.0

1.0

PRG2 (mg/kg)

31

0.39

5,375

154

37

100000

4,692

2,905

400

23

391

1,564

391

391

5.2

547

23,463

Notes:
1 Reporting Limits (RLs) are assumed to be for USEPA Method 601 OB unless indicated differently

beside the analyte. RLs shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
EPA Region IX Preliminary Remediation Goals (PRGs) for residential soils
No standard
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Section 6
Field Sampling Plan

Table 6-3
Target Compound List and Reporting Limits
Semi-Volatile Organic Compounds in Soils

Analyte

USEPA Method 8270C
Soil Samples

Reporting Limit1 (mg/kg) PRG2 (mg/kg)

SVOCs: Base/Neutral Extractables

1 ,2,4-Trichlorobenzene

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Methylnaphthalene

2-Nitroaniline

3-Nitroaniline

3,3'-Dichlorobenzidine

4-Bromophenyl phenyl ether

4-Chloroaniline

4-Chlorophenyl phenyl ether

4-Nitroaniline

Acenaphthylene

Acenapthene

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzyl alcohol

Bis(2-chloroethoxy)methane

Bis(2-chlorethyl) ether

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

Butyl benzylphthalate

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenz(a,h)anthracene

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

3.3

3.3

1.3

0.7

1.3

0.7

3.3

0.7

0.7

0.7

0.7

0.7

0.7

0.7

1.3

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

646

370

13

3.4

0.71

0.71

3,852

-

3.5

-

1.1

-

244

-

-

3,681

3,681

21,896

0.62

0.062

0.62

-

18,330

-

0.21

2.9

35

12,220

62

6,110

1,222

0.062

290

48,882

100,000

2,293
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Section 6
Field Sampling Plan

Table 6-3 (continued)
Target Compound List and Reporting Limits
Semi-Volatile Organic Compounds in Soils

Analyte

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

lndeno(1 ,2,3-cd)pyrene

Isophorone

n-Nitrosodiphenylamine

n-Nitrosodi-n-propylamine

Naphthalene

Nitrobenzene

Phenanthrene

Pyrene

USEPA Method 8270C
Soil Samples

Reporting Limit1 (mg/kg)

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

0.7

PRG2 (mg/kg)

2,643

0.30

6.2

423

35

0.62

511

99

0.069

56

20

-

2,308

SVOCs: Acid Extractables j

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2-Chlorophenol

2-MethyIphenol

2-Nitrophenol

4,6-Dinitro-2-methylphenol

4-Chloro-3-methylphenol

4-Methylphenol

4-Nitrophenol

Benzoic Acid

Pentachlorophenol

Phenol

3.3

0.3

0.3

0.3

3.3

0.3

0.3

0.3

3.3

1.3

0.3

1.6

1.6

3.3

0.3

6,110

44

183

1,222

122

63

3,055

-

~

-

305

488

100,000

3.0

36,661

Notes:
Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
EPA Region IX Preliminary Remediation Goals (PRGs) for residential soils
No standard
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Section 6
Field Sampling Plan

Table 6-4

Target Compound List and Reporting Limits

Pesticides and Polychlorinated Biphenyls in Soils

Analyte

USEPA Method 8081 A/8082
Soil Samples

Reporting Limit1 (mg/kg) PRG2 (mg/kg)

Organochlorine Pesticides - 8081 A

a-BHC

P-BHC

5-BHC

Y-BHC (Lindane)

a-Chlordane

y-Chlordane

4,4'-DDD

4,4'DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

Toxaphene

0.019

0.033

0.011

0.020

0.015

0.015

0.042

0.025

0.036

0.022

0.035

0.021

0.024

0.036

0.036

0.016

0.020

0.021

0.057

0.57

0.09

0.32

-

0.44

1.6

1.6

2.4

1.7

1.7

0.029

0.03

366

366

-

18

-

0.11

0.053

305

0.44

Polychlorinated Biphenyls - 8082 *

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

0.70

0.70

0.70

0.70

0.70

0.70

0.70

3.9

0.22

0.22

0.22

0.22

0.22

0.22

Notes:
Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
EPA Region IX Preliminary Remediation Goals (PRGs) for residential soils
No standard

6-27

P MOKWREPORTVRIFS Work PI«n\R«port_F>ral doc



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section 6
Field Sampling Plan

Table 6-5
Target Compound List and Reporting Limits

Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

Dibromochloromethane

1 ,2-Dibromo-3-chloropropane

1 ,2-Dibromoethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane (Freon 12)

1,1-Dichloroethane

1 ,2-Dichloroethane

1,1-Dichloroethene

cis-1 ,2-Dichloroethene

trans-1 ,2-Dichloroethene

1 ,2-Dichloropropane

1 ,3-Dichloropropane

2,2-Dichloropropane

1 ,1-Dichloropropene

cis-1 ,3-Dichloropropene

trans-1 ,3-Dichloropropene

USEPA Method 8260
Water Samples

Reporting Limit1

(ug/L)

10

0.50

1.0

1.0

1.0

1.0

1.0

1.0
0.50

1.0

0.50

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

1.0

0.50

1.0

1.0

5.0

0.50

0.50

0.50

0.50

0.50

1.0

1.0

0.50

1.0

0.50

0.50

MCL2

(ug/L)
-

1

-

-

100#

100#

-

-
-

-

0.5

70

-

100#

-
-

--

100#

0.2

0.05

-

600 (b)

-

5

1,000 (a)

5

0.5

6

6

10

5

-

--

-

0.5

0.5
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Section 6
Field Sampling Plan

Table 6-5 (continued)
Target Compound List and Reporting Limits

Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

p-lsopropyltoluene

Methylene chloride

Methyl tert-buryl ether

Naphthalene

n-Propylbenzene

Styrene

1 ,1 ,1 ,2-Tetrachloroethane

1 ,1 ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1 ,2,3-Trichlorobenzene

1 ,2,4-Trichlorobenzene

1 ,1 ,1-Trichloroethane

1 ,1 ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane (Freon 11)

1 ,2,3-Trichloropropane

Trichlorotrifluoroethane (Freon 113)

1 ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylenes

USEPA Method 8260
Water Samples

Reporting Limit1

(ug/D

1.0

1.0

1.0

1.0

10

10

1.0

1.0

1.0

1.0

1.0

0.50

0.50

1.0

1.0

0.50

0.50

0.50

0.50

1.0

5.0

1.0

1.0

0.50

1.0

1.0

MCL2

(ug/U

700

-
-
-

5

13

-

-

100

-
1
5

150

-

70

200

5

5

150

-

1,200
-

-

0.5

1,750(b)

1,750(b)

Notes:
1 Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
2 California primary Maximum Contaminant Level (MCL), unless otherwise noted
# Total Trihalomethanes
(a) California Action Level
(b) Single isomer or sum of isomers
—No standard
NT Not a target analyte
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Section 6
Field Sampling Plan

Table 6-6

Target Compound List and Reporting Limits

CAM Metals in Water (Equipment Rinsate Blanks)

Analyte

Antimony

Arsenic - Method 6020

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury - Method 7470A

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

USEPA Method 6010B/6020/7470A
Water Samples

Reporting Limit1 (mg/L)

0.05

0.001

0.005

0.005

0.007

0.01

0.006

0.01

0.025

0.001

0.015

0.01

0.03

0.01

0.08

0.01

0.01

MCL2 (mg/L)

0.006

0.05

1

0.004

0.005

0.05

-

1.3(4>

0.01 5 (4>

0.002

-

0.1

0.05

-

0.002

0.05 (3)

-

Notes:
1 Reporting Limits (RLs) are assumed to be for USEPA Method 6010B unless indicated differently

beside the analyte. RLs shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
California primary Maximum Contaminant Level (MCL)
California Action Level
California Lead and Copper Rule
No standard
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Section 6
Field Sampling Plan

Table 6-7

Target Compound List and Reporting Limits

Semi-Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

USEPA Method 8270C
Water Samples

Reporting Limit1 (ug/L) MCL2 (ug/L)

SVOCs: Base/Neutral Extractables

1 ,2,4-Trichlorobenzene

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Methylnaphthalene

2-Nitroaniline

3-NitroaniIine

3,3'-Dichlorobenzidine

4-Bromophenyl phenyl ether

4-Chloroaniline

4-Chlorophenyl phenyl ether

4-Nitroaniline

Acenaphthylene

Acenapthene

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzyl alcohol

Bis(2-chloroethoxy)methane

Bis(2-chlorethyl) ether

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

Butyl benzylphthalate

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenz(a,h)anthracene

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

10

10

10

10

10

10

10

10

50

50

20

10

20

10

50

10

10

10

10

10

10

10

20

10

10

10

10

10

10

10

10

10

10

10

10

10

70 (a)

600 (a)

5.5

5 (a)

73

36

487

-

2.1

-

0.15

-

146

~

-

-

365

1,825

0.09

0.2 (a)

0.09

-

10,950

-

0.01

0.27

4.8

7,299

9.2

3,649

730

0.009

24

29,200

364,866

1,459
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Section 6
Field Sampling Plan

Table 6-7 (continued)
Target Compound List and Reporting Limits

Semi-Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

lndeno(1 ,2,3-cd)pyrene

Isophorone

n-Nitrosodiphenylamine

n-Nitrosodi-n-propylamine

Naphthalene

Nitrobenzene

Phenanthrene

Pyrene

USEPA Method 8270C
Water Samples

Reporting Limit1 (ug/L)

10

10

10

10

10

10

10

10

10

10

10

10

10

MCL2 (ug/L)

243

1 (a)

0.86

50 (a)

4.8

0.09

70.8

13.7

0.01

6.2

3.4

-

182

SVOCs: Acid Extractables '<• ;, , } <

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2-Chlorophenol

2-MethyIphenol

2-Nitrophenol

4,6-Dinitro-2-methylphenol

4-Chloro-3-methylphenol

4-MethyIphenol

4-Nitrophenol

Benzoic Acid

Pentachlorophenol

Phenol

50

10

10

10

50

10

10

10

50

20

10

50

50

50

10

3,650

6.1

110

730

73

30

1,825

--

-

--

182

292

145,978

1(a)

21,899

Notes:

(a)

Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix
dependent and may be higher or lower than listed.
EPA Region 9 Preliminary Remediation Goal for tap water
California primary Maximum Contaminant Level (MCL)
No standard
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Section 6
Field Sampling Plan

Table 6-8

Target Compound List and Reporting Limits

Pesticides and Polychlorinated Biphenyls in Water (Equipment Rinsate Blanks)

Analyte

USEPA Method 8081 A/8082
Water Samples

Reporting Limit1 (ug/L) MCL2 (ug/L)

Organochlorine Pesticides - 8081 A

a-BHC

P-BHC

5-BHC

y-BHC (Lindane)

a-Chlordane

Y-Chlordane

4,4'-DDD

4,4'DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

Toxaphene

0.35

0.23

0.24

0.25

0.80

0.37

0.50

0.58

0.81

0.34

0.44

0.30

0.40

0.35

0.39

0.50

0.40

0.32

0.86

0.50

0.01 (a)

0.04 (a)

-

0.2

0.1

0.1

0.28 (a)

0.20 (a)

0.20 (a)

0.004 (a)

0.004 (a)

21 9 (a)

21 9 (a)

-

2.0

-

0.01

0.01

40

3.0

Polychlorinated Biphenyls - 8082

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Notes:

RLs are matrix dependent and may be higher or lower than listed.

California primary Maximum Contaminant Level (MCL), unless otherwise noted

EPA Region 9 Preliminary Remediation Goal (PRG) for tap water

No standard
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Section 6
Field Sampling Plan

Table 6-9
Sample Preservation, Holding Times,

and Container Requirements

Analytical
Parameters

VOCs - Soil Gas
and Air

VOCs -Soils

VOCs - Water

Metals - Soils
(except mercury)

Metals - Water
(except mercury)

Mercury - Soils

Mercury - Water

SVOCs -Soils

SVOCs -Water

Pesticides/PCBs -
Soils

Pesticides/PCBs -
Water

Redox potential -
Soil

Clay content - Soil

Organic carbon
content - Soil

Cation exchange
capacity

Moisture Content

Hydraulic
Conductivity

USEPA
Analytical
Method

TO-15

8260

8260

601 OB/6020

601 OB/6020

7471 A

7470

8270C

8270C

8081 A/8082

8081 A/8082

SM 2580B

ASTM D-
422 or
D4464

SW-846
9060 Mod

SW-846
9081

ASTM
D2216

ASTM
D5084

Preservative

None

Coo!to4°C±2°C

Coolto4°C + 2°C

HCI to pH < 2

Coolto4°C + 2°C

HNO3topH<2

Cool to 4°C + 2°C

HNO3 to pH < 2

Coolto4°C + 2°C

Coolto4°C + 2°C

Coolto4°C + 2°C

Coolto4°C + 2°C

Coolto4°C + 2°C

None

Coolto4°C±2°C

Coolto4°C±2°C

Coolto4°C + 2°C

None

Holding Time

14 days from
collection

48 hours from
collection

14 days from
collection

6 months from
collection

6 months from
collection

28 days from
collection

28 days from
collection

14 days for
extraction, 40 days
for analysis of extract

7 days for extraction,
40 days for analysis
of extract

14 days for
extraction, 40 days
for analysis of extract

7 days for extraction,
40 days for analysis
of extract

ASAP

None

28 days

7 days until drying, 8
months after drying

None

None

Container Requirements

Summa®

Canisters

Encore sampling device

2 x 40 mL glass jar with
Teflon-lined septum

6" brass sleeve w/ Teflon
covers and polyethylene
end caps

1 x 1 L Amber or
polyethylene

6" brass sleeve w/ Teflon
covers and polyethylene
end caps

1 x1L Amber or
polyethylene

6" brass sleeve w/ Teflon
covers and polyethylene
end caps

2 x 1 L amber glass jar with
Teflon-lined screw cap

6" brass sleeve w/ Teflon
covers and polyethylene
end caps

1 x 1 L amber glass jar

1 x 8 oz glass jar

1 x 8 oz glass jar

1 x 8 oz glass jar

1 x 8 oz glass jar

1 x 8 oz glass jar

Shelby Tube
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Section 6
Field Sampling Plan

Table 6-10

Sample Collection Summary

SAMPLE
TYPE

Surface Soil:
20 Sample
Locations

Subsurface
Soil: 6
Sample
Locations

Soil Gas: 12
Sample
Locations

Indoor Air:
12 Sample
Locations

Ambient Air:
4 Sample
Locations

ANALYSIS

VOCs
EPA Method

8260

0

0

24(TO-14)

12(TO-14)

4 (TO-14)

SVOCs
EPA Method

8270C

20

0

0

0

0

Metals
EPA Method
601 OB/6020/

7471 A

20

0

0

0

0

Pesticides/PCBs
EPA Method
8081 A/8082

20

0

0

0

0

Soil Physical
Characteristics

Various*

2

22

0

0

0

QUALITY CONTROL , ,V ,

Field
Duplicates

Equipment
Blanks

Trip Blanks

Field Blanks

TOTAL
SAMPLES

OSoil

3 Soil Gas
2 Indoor Air
1 Ambient Air

1 per day

1 per sample
shipment

1

49

2 Soil

1 per day

0

1

24

2 Soil

1 per day

0

1

24

2 Soil

1 per day

0

1

24

3 Soil

1 per day

0

0

26

*Soil samples will be analyzed for the following physical characteristics:

Redox potential: Standard Method 2580B

Clay content: ASTM Method D-422 or D4464

Organic carbon content: SW-846 Method 9060 Mod

Cation exchange capacity: SW-846 Method 9081

Moisture content: ASTM D2216

Hydraulic Conductivity: ASTM Method D5084
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This Quality Assurance Project Plan (QAPP) describes the minimum quality
assurance/quality control (QA/QC) requirements for sampling activities during the
RI/FS field investigation. The purpose of this QAPP is to provide a project-specific
"blueprint" for collection of data that meet the data quality objectives (DQOs)
established for the RI/FS field investigation. DQOs are qualitative and quantitative
statements specified to ensure that data of known and appropriate quality in support
of remedial action activities and decisions are generated.

Quality assurance is a system of management activities designed for assuring
reliability of monitoring and measurement of data. Quality control is defined as the
routine application of procedures for obtaining prescribed standards of performance
in the monitoring and measuring process. Quality assurance procedures such as
tracking, reviewing, and auditing are implemented as necessary to ensure that all
project work is performed in accordance with professional standards, regulations and
guidelines, and specific project goals and requirements.

This QAPP addresses the requirements set forth in USEPA's regulations and guidance
documents, including EPA Guidance for Quality Assurance Project Plans,
EPA QA/G-5 (EPA 1998) and EPA Requirements for Quality Assurance Project Plans,
EPA QA/R-5 (EPA 2001). It includes procedures designed to ensure that the data are
precise, accurate, representative, complete, comparable, and of sufficient sensitivity to
meet the purposes for their intended use. Further, this QAPP provides the QA
requirement for data handling and manipulation during all phases of this project. It is
intended to guide field, laboratory, engineering, and management personnel in all
relevant aspects of data collection, management, and control while on- or off-site.

7.1 Project Management
This section covers the basic area of project management, including project team
organization, roles and responsibilities of participants, project background and
purpose, etc. These elements ensure that the project has a defined goal and that the
participants understand the goal and the approach to be used.

7.1.1 Project Team Organization and Responsibilities
This section presents the project team organization and team member responsibilities.
The work will be performed by staff from the CDM offices located at the addresses
shown below:

CDM 7-1
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Section 7
Quality Assurance Project Plan

Camp Dresser & McKee Inc. Camp Dresser & McKee Inc.
18581 Teller Ave, Suite 200 133117th Street, Suite 1200
Irvine, CA 92612 Denver, CO 80202
Phone: 949/752-5452 Phone: 303/298-1311
Fax: 949/752-1307 Fax: 303/293-8236
Email: WalHnSL@cdm.com Email: ChamberlinDC@cdm.com

Project coordination is provided by:

de maximis, inc.
5225 Canyon Crest Drive
Building 200/Suite 253
Riverside, California 92507
Phone: 909/222-0387
Fax: 909/222-0389
Email: cmclaugh@demaxirnis.com

The Work Plan, RI report, risk assessment report, and FS report (draft and final) will
be distributed to the following agencies and individuals:

Mr. Christopher Lichens
United States Environmental Protection Agency
75 Hawthorne Street
San Francisco, California 94105
Phone: 415/744-2370
Fax: 415/744-2180
Email: Lichense.Christopher@epamail.epa.gov

Ms. Lori Parnass
California Department of Toxic Substances Control
1011 North Grandview Avenue
Glendale, California 91201
Phone: 818/551-2856
Fax: 818/551-2850
Email: Lparnass@dtsc.ca.gov

7.1.1.1 Key Personnel
Key personnel are indicated in Figure 7-1 (Project Team Organizational Chart). The
Project Coordinator is Chuck McLaughlin, de maximis, inc. The primary role of the
Project Coordinator is to communicate and coordinate with USEPA, the OPOG
technical review committee, and the CDM Program Director regarding site activities
and deliverables, provide guidance and perform reviews of project deliverables, and
maintain a set of project files. The key CDM team members are David Chamberlin
(Program Director), Sharon L. Wallin, R.G. (Project Manager), Ravi Subramanian, P.E.
and Erik Jorgensen, P.E. (Project Engineers), Angela Patterson (Risk Assessor), and

7-2
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Barbara Wells (Quality Assurance Manager). Responsibilities of key staff are as
follows:

Mr. Chamberlin, as Program Manager, is responsible for the overall management and
coordination of site investigation and remediation activities and preparation of
deliverables. He will coordinate with Mr. McLaughlin and the OPOG technical review
committee.

Ms. Wallin, as Project Manager, is responsible for management and coordination of
the following activities:

• Preparing status reports

» Supervising production and review of deliverables

• Coordinating with the subcontractor laboratory

• Reviewing analytical results from subcontractor laboratory

• Tracking work progress against planned budgets and schedules

• Notifying the CDM Quality Assurance Manager immediately of significant
problems affecting the quality of data or the ability to meet project objectives

• Scheduling personnel and material resources

• Procuring subcontractors

• Implementing field aspects of the investigation

• Implementing corrective actions in the field resulting from staff observations,
QA/QC surveillances, and/or QA audits

• Providing oversight of data management

» Providing oversight of report preparation

Mr. Subramanian will report to the Project Manager. He will provide technical
support for site investigation and remediation activities. He will assist in preparation
of technical documents, such as the RI/FS. Ms. Patterson will report to the Project
Manager. She will prepare the risk assessment for the site.

Ms. Wells, as the Quality Assurance Manager, is independent of the technical staff
and is not part of the data gathering process. The Quality Assurance Manager thus
has the ability to objectively review projects and identify problems. Ms. Wells is
responsible for the following:

» Maintaining QA oversight of the project

CDM 73
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m Reviewing QA sections in project reports as applicable

• Reviewing QA/QC procedures applicable to this project

• Auditing selected activities of this project

» Initiating, reviewing, and following up on response actions as necessary

» Conducting internal system audits to check on the use of appropriate QA/QC
measures

• Arranging performance audits of measurement activities, as necessary

7.1.1.2 Special Training and Certification Requirements
During the field portion of this investigation, all work will be performed under the
supervision of a California Registered Geologist. All CDM personnel working on-site
will hold current certification showing that they have received training in accordance
with requirements specified in 29 CFR 1910.120 (Occupational Safety and Health
Administration [OSHA]) regulations). Documentation and records verifying this
training will be maintained by CDM's Health and Safety officer.

It is anticipated that Del Mar Analytical (Del Mar), located in Irvine California, will be
selected as the project analytical laboratory. Del Mar is certified through California
Department of Health Services' Environmental Laboratory Accreditation Program
(ELAP). Any subcontracted laboratory will also be required to be certified by ELAP.

7.1.2 Project Schedule
The overall project schedule and timeframe for submittal of key deliverables for the
On-Site Soils RI/FS are outlined in the Consent Decree. The anticipated schedule is
summarized below.

The field investigation will begin following USEPA approval of the final Work Plan.
Mobilization for field activities will take approximately three weeks. The field
investigation will begin subsequent to mobilization and will take approximately two
weeks. The draft RI report and risk assessment report will be submitted to USEPA for
review within ninety calendar days after receipt of validated data for the final
laboratory analytical reports associated with the RI. The FS report will be submitted to
USEPA for review within sixty calendar days after USEPA approval of the RI report
or risk assessment report, whichever is approved later.

7.1.3 Project Background and Description
Detailed information on the project background and description is provided in
Sections 2 and 3 of this report. The following text provides a brief summary of this
information.

CDM 74
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The Omega Chemical site is located at 12504 East Whittier Boulevard in Whittier,
California (see Figures 1-1 and 1-2 for site location and vicinity maps). The facility
reportedly operated as a spent solvent and refrigerant recycling and treatment facility,
handling primarily chlorinated hydrocarbons and chlorofluorocarbons from
approximately 1976 to 1991. Drums and bulk loads of waste solvents and chemicals
from various industrial activities were processed to form commercial products, which
were returned to generators or sold in the marketplace. Chemical, thermal, and
physical treatment processes were reportedly used to recycle and reuse the waste
materials.

Soil gas, soil, and groundwater investigations have been performed by a variety of
consultants to Omega between 1985 and 1999. Previously conducted investigations at
the Site may be divided into three categories, as follows: 1) preliminary work
performed from 1985 through 1988,2) detailed and focused Phase II investigation
work performed by England+Hargis and CaRem from 1995 through 1997, and
3) Phase la pre-design investigation performed by CDM during 1999.

The objective of this Work Plan is to present the rationale and methodology for
conducting the On-Site Soils RI/FS and to provide the methodology for collecting
physical and chemical data to support the RI/FS tasks. The RI/FS is being conducted
to characterize the nature and extent of contamination in Site soils, to assess the threat
these contaminants pose to human health and the environment, and to evaluate
remedial action alternatives to eliminate, reduce, or control risks to human health and
the environment at the Site. Work Plan activities are streamlined as much as possible
to focus on data gaps identified in the DSR and requirements of the presumptive
remedies. Groundwater at the Site is being addressed under a separate program.

7.1.4 Quality Objectives and Criteria for Measurement Data
The overall quality assurance objective for sampling data is to ensure that the data
generated are of documented quality for the intended data uses. To achieve these
objectives, data will be: 1) representative of actual site physical and chemical
conditions; 2) comparable to other studies, where appropriate; 3) complete to the
extent that necessary conclusions may be reached; and 4) of known quantitative
statistical significance in terms of precision and accuracy, at levels appropriate for
each stated data use for the project.

7.1.4.1 Data Quality Objectives
The DQO process is a series of planning steps that are designed to ensure that the
type, quantity, and quality of environmental data used in decision-making are
appropriate for the intended purpose. The USEPA has issued guidelines to help data
users develop site-specific DQOs (USEPA 2000a). The DQO process is intended to:

• Clarify the study objective;

• Define the most appropriate type of data to collect;

CDM 75
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m Determine the most appropriate conditions from which to collect the data; and

• Specify acceptable levels of decision errors that will be used as the basis for
establishing the quantity and quality of data needed to support the design.

The DQO process specifies project decisions, the data quality required to support
those decisions, specific data types needed, data collection requirements, and
analytical techniques necessary to generate the specified data quality. The process also
ensures that the resources required to generate the data are justified. The DQO
process consists of seven steps of which the output from each step influences the
choices that will be made later in the process. These steps are as follows:

• Step 1: state the problem

• Step 2: identify the decision

• Step 3: identify the inputs to the decision

• Step 4: define the study boundaries

• Step 5: develop a decision rule

• Step 6: specify tolerable limits on decision errors

• Step 7: optimize the design

During the first six steps of the process, the planning team develops decision
performance criteria (that is, DQOs) that will be used to develop the data collection
design. The final step of the process involves designing the data collection program
based on the DQOs. A brief discussion of these steps and their application to this SAP
is provided below and summarized in Table 7-1.

7.1.4.1.1 Step 1: State the Problem
The purpose of this step is to describe the problem to be studied so that the focus of
the study will be unambiguous. To summarize the problem, former solvent recycling
activities have resulted in the release of chemicals to groundwater and soils of the
Site. Elevated concentrations of freons, PCE, TCE, and other chlorinated products
have been detected in soils and groundwater. These chemicals could potentially have
an adverse effect upon human health and the environment.

Section 2.0 presents a detailed discussion of the Site background, including history
and Site conditions. Section 3.0 describes previous investigations that have been
conducted at the Site, summarizes the currently available information regarding
nature and extent of contamination, provides a SCEM for the Site, and lists the gaps in
available data needed for the RI/FS. Section 7.1.1 identifies the project team and
decision makers (i.e., USEPA and OPOG). Groundwater is being addressed in a
separate program.

7-6
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7.1.4.1.2 Step 2: Identify the Decision
This step identifies the questions that the investigation will attempt to resolve, and
actions that may take place based on investigation results. As discussed in Section 1.0
of the Work Plan, the purpose and objectives of the On-Site Soils RI/FS are to
(1) estimate the extent and nature of contamination in soils, (2) assess the threat to
human health and environment, and (3) evaluate remedial alternatives to eliminate,
reduce, or control risks to human health and the environment. The goal of this Work
Plan is to provide the methods and guidance to develop the data necessary to support
these objectives.

The following are principal questions of the RI/FS:

1. What is the nature and extent of contamination in surface soils, subsurface soils,
and soil gas at the Site?

2. Do contaminant concentrations in surface soils, subsurface soils, soil gas, or air
represent an unacceptable risk to human health or the environment?

3. Are additional source areas present at the Site that are currently uncharacterized?

4. What remedial alternatives are appropriate for the contaminants and media of
concern?

Actions that could result from resolution of these questions:

1. If contaminant concentrations in Site soils, soil gas, or air pose a significant threat
to human health or the environment, further evaluation would be performed to
determine how to best mitigate the threat.

2. If additional source areas are present at the Site, the FS report will evaluate
whether remedial action is necessary to address these areas.

3. Remedial alternatives will be identified and evaluated based on nature and
extent of contamination and Site conditions.

4. The decision statement for the Site is to generate data sufficient to resolve the
principal questions of the RI/FS and to take appropriate action based on results
of the investigation.

7.1.4.1.3 Step 3: Identify the Inputs to the Decision
The purpose of this step is to identify the information and measurements needed to
support the decision statement. This is determined by the data uses. Based on the
objectives and goal of the RI/FS, data will be used to achieve the following:

» Estimate the nature and extent of contamination in soils and soil gas at the Site.

CDM 7-7
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m Estimate chemical concentrations in indoor and ambient air at the Site and specific
off-site locations.

• Determine whether additional source areas are present at the Site.

• Determine whether contaminant concentrations in soils, soil gas, indoor air, or
ambient air present a threat to human health or the environment.

• Select remedial actions based on the data collected.

Subsurface soils and soil gas data are available from previous investigations. The
Work Plan focuses on filling gaps in the available data. Based on data uses and
availability, the following data are needed:

• Data that characterize the nature and extent of contamination in surface soils.

• Soil gas data from the northwest and northeast boundaries.

• Indoor air from specific on-site and off-site facilities.

• Ambient air from on- and off-site locations.

• Soil gas and surface soil data that characterize contaminant types and
concentrations in potential source areas identified through review of historical
aerial photographs.

• Soil data that characterize selected chemical and physical properties of soil that
may influence the distribution and migration of contaminants from source areas
to potential targets or the effectiveness of remedial alternatives.

Human health risks will be evaluated using data for Site soils and soil gas collected in
previous investigations, as well as data for Site soils, soil gas, indoor air, and ambient
air resulting from this investigation. Action levels will be generated in the risk
assessment using USEPA guidance. Section 6.0 provides detailed information on the
sampling rationale, objectives, and methods and the laboratory analytical methods.
Reporting limits for VOCs, metals, SVOCs, and pesticides/PCBs in soils are provided
in Tables 6-1,6-2, 6-3, and 6-4, respectively. Reporting limits for VOCs, metals,
SVOCs, and pesticides/PCBs in water are provided in Tables 6-5,6-6,6-7, and 6-8,
respectively.

7.1.4.1.4 Step 4: Define the Boundaries of the Study
This step defines the time periods and spatial area to which decisions will apply and
determines when and where data should be collected. Information describing the
spatial boundaries of the Site, and the time frame over which the decision will apply,
is provided in Section 2.0 and Section 3.0. To summarize, this investigation will
determine the extent of contamination in soils at the Site. Decisions regarding
remedial action approaches will be based on historical information and information

7-8
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gathered during this field investigation. Decisions will be applied to contaminated
soils over the time frame and spatial area deemed necessary based on results from the
risk assessment and comparison to action levels or PRGs, as appropriate. Section 6.0
describes sampling locations and the schedule of sampling events is discussed in
Section 7.0.

7.1.4.1.5 Step 5: Develop a Decision Rule
The purpose of this step is to define the parameter of interest, specify the action level,
and integrate previous DQO outputs into a single statement that describes a logical
basis for choosing among alternative actions.

As described in previous sections, the purpose of the field investigation is to provide
data for use in the RI/FS. The investigation is intended to fill gaps in the available
data that will be used to determine nature and extent of soils contamination, assess
potential threats to human health and the environment, and identify and evaluate
remedial alternatives. Parameters of interest are contaminant concentrations
(including minimum, maximum, mean, and 95UCL) in soils, soil gas, indoor air, and
ambient air resulting from hazardous substance releases at the Site.

The following decisions will be based on site data:

If additional source areas are identified at the Site, then the available site data will be
evaluated to determine whether further sampling is necessary to delineate the extent
of these source areas. If no additional source areas are identified, then site
characterization of soils will be considered complete.

If results of the risk assessment indicate the potential for unacceptable human health
risks or hazards associated with exposure to site soils, then further action will be
deemed necessary at the site with regards to soils. If human health risks and hazards
are estimated to be acceptable, then no further action will be necessary for site soils.

If further action is needed for site soils, then action levels will be established for
chemicals of concern. If no further action is needed for site soils, then action levels will
not be established for site soils.

If further action is needed for site soils, then an approach for site remediation will be
selected based on available site data, results of the risk assessment, and information
presented in the FS report. If no further action is needed for site soils, then the
remedial investigation will document this conclusion and an FS will not be required
for the site.

7.1.4.1.6 Step 6: Specify Tolerable Limits on Decision Errors
Tolerable limits on decision errors, which are used to establish performance goals for
the data collection design, are specified in this step.

CDM 7-9
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Section 6.0 discusses the sampling design basis and rationale and the quantity of
samples to be collected. The quality of data necessary for the purposes of the
investigation is described in the sections below.

7.1.4.1.7 Step 7: Optimize the Design for Obtaining Data
The Work Plan was optimized to focus on collection of data based on data uses,
availability of historical data, data gaps identified in the DSR, and data gaps identified
through evaluation of the SCEM. The data collection program, including sampling
rationale, is presented in the FSP in Section 6.0.

7.1.4.2 DQO Data Categories

Field and analytical data can be used for a vast number of purposes ranging from
qualitative field screening data to quantifiable enforcement level data. USEPA has
developed two descriptive data categories to assist in the interpretation of data:
1) screening data with definitive confirmation, and 2) definitive data. Screening data
are generated by rapid, less precise analytical or sample preparation methods and
provide analyte identification and quantification, however, quantification may be
somewhat approximate. Definitive data, on the other hand, are generated using
rigorous analytical methods, generally USEPA-approved reference methods, with
confirmation of analyte identity and concentration. Definitive data generate tangible
raw data and require additional QA/QC elements, including, but not limited to, QC
blanks, matrix spike samples, and performance evaluation (PE) samples.

For this program, all soil and soil gas samples submitted for laboratory analyses will
be analyzed according to definitive data requirements (USEPA 2000a). All samples
will be analyzed using standard USEPA approved methods at an off-site analytical
laboratory. Laboratory data deliverable requirements are listed in Table 7-2.

7.1.4.3 Data Measurement Objectives
Every reasonable attempt will be made to obtain a complete set of usable field
measurements and analytical data. If a measurement cannot be obtained, or is
unusable for any reason, the effect of the missing or invalid data will be evaluated. In
order to determine data usability, data parameters consisting of precision, accuracy,
representativeness, completeness, comparability, and sensitivity (PARCCS) will be
evaluated as described below.

7.1.4.3.1 PARCCS Parameters
PARCCS parameters are indicators of data quality. PARCCS goals are established for
the site characterization to aid in assessing data quality. The following paragraphs
define these PARCCS parameters in conjunction with this project.

Precision. The precision of a measurement is an expression of mutual agreement
among individual measurements of the same property taken under prescribed similar
conditions. Precision is quantitative and most often expressed in terms of relative
percent difference (RPD).
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Precision of the laboratory analysis will be assessed by comparing original and
duplicate results. The RPD will be calculated for each pair of applicable duplicate
analyses using the following equation:

Relative Percent Difference = (| S - D | / (S + D) / 2) x 100

Where:

S = First sample value (original value)

D = Second sample value (duplicate value)

Precision of reported results is a function of inherent field-related variability plus
laboratory analytical variability depending on the type of QC samples. Various
measures of precision exist depending upon "prescribed similar conditions." Field
duplicate samples will be collected to provide a measure of the contribution to overall
variability of field-related sources.

Contribution of laboratory-related sources to overall variability is measured through
various laboratory QC samples. Inorganic data will be evaluated for precision using
field and laboratory duplicates and organic data will be evaluated for precision using
field duplicates and matrix spike/matrix spike duplicates (MS/MSD). Other data
(i.e., soil characteristics data) will be evaluated for precision using (in order of
priority) field duplicates, laboratory duplicates, laboratory control sample/laboratory
control sample duplicates (LCS/LCSD), or MS/MSDs, whichever is appropriate and
analyzed.

The acceptable RPD limits for field duplicate measurements are plus or minus
(±) 35% for soil and ± 20 % for ground water. The acceptable RPDs for inorganic
laboratory duplicates are ± 20% for original and duplicate water or soil sample values
greater than or equal to 5 times the reporting limit. An absolute difference of ± the
reporting limit will be used if either the sample or duplicate value is less than 5 times
the reporting limit. Acceptable MS/MSD RPD limits for VOC soil analyses are
provided in Table 7-3. Acceptable RPD limits for metals, SVOCs, and pesticides/PCB
soil analyses are provided in Tables 7-4, 7-5, and 7-6, respectively. Acceptable
MS/MSD RPD limits for VOC water analyses are provided in Table 7-7. Acceptable
RPD limits for metals, SVOCs, and pesticides/PCB soil analyses are provided in
Tables 7-8,7-9, and 7-10, respectively.

Accuracy. Accuracy is the degree of agreement of a measurement with an accepted
reference or true value and is a measure of the bias in a system. Accuracy is
quantitative and usually expressed as the percent recovery (%R) of a sample result.
The %R is calculated as follows:
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Percent Recovery = (SSR -SR/SA)xlOO

Where:

SSR = Spiked Sample Result

SR = Sample Result

SA = Spike Added

Ideally, it is desirable for the reported concentration to equal the actual concentration
present in the sample. Inorganic data will be evaluated for accuracy using MS/MSDs
and LCS/LCSDs and organic data will be evaluated for accuracy using MS/MSDs
and surrogates. Other data will be evaluated for accuracy using (in order of priority)
LCS/LCSDs or MS/MSDs and surrogates, whichever is appropriate and analyzed.
Acceptable LCS/LCSD MS/MSD %R limits are provided in Tables 7-3 through 7-10.

Representativeness. Representativeness expresses the degree to which sample data
accurately and precisely represent the following:

• The characteristic being measured

• Parameter variations at a sampling point

• An environmental condition

Representativeness is a qualitative and quantitative parameter that is most concerned
with the proper design of the sample plan and the absence of cross-contamination of
samples. Acceptable representativeness will be achieved through (1) careful, informed
selection of sampling sites, (2) selection of testing parameters and methods that
adequately define and characterize the extent of possible contamination and meet the
required parameter reporting limits, (3) proper gathering and handling of samples to
avoid interferences and prevent contamination and loss, and (4) collection of a
sufficient number of samples to allow characterization. Representativeness is a
consideration that will be employed during all sample location and collection efforts.
The representativeness will be assessed qualitatively by reviewing the procedures and
design of the sampling event and quantitatively by reviewing the blank samples. If an
analyte is detected in a laboratory or field blank, any associated positive result less
than 5 times (10 times for common laboratory contaminants) the concentration
detected in the sample may be considered undetected.

Completeness. Completeness is a measure of the amount of usable data obtained
from a measurement system compared to the amount that was expected to be
obtained. Usability will be determined by evaluation of the PARCC parameters
excluding completeness. Those data that are validated and need no qualification or
are qualified as estimated or undetected are considered usable. Rejected data are not
considered usable. Completeness will be calculated following data evaluation. For the
RI, a completeness goal of 90% is projected. If this goal is not met, additional sampling
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may be necessary to adequately achieve project objectives. Completeness is calculated
using the following equation:

%Completeness = (DO/DP)xlOO

Where:

DO = Data Obtained and usable

DP = Data Planned to be obtained

Comparability. Comparability is a qualitative parameter. Consistency in the
acquisition, handling, and analysis of samples is necessary for comparing results.
Data developed under this investigation will be collected and analyzed using
standard USEPA or nationally recognized analytical methods and QC procedures to
ensure comparability of results with other analyses performed in a similar manner.
Data resulting from this sampling effort may be compared to other data sets.

Sensitivity. Sensitivity is the achievement of method detection limits and depends on
instrument sensitivity and matrix effects. Therefore, it is important to monitor the
sensitivity of data-gathering instruments to ensure that data quality is met through
constant instrument performance. Instrument sensitivity will be monitored through
the analysis of blanks. Reporting limits are found in Tables 6-1 through 6-8. Methods
were chosen to meet the necessary reporting limits.

7.1.4.3.2 Field Measurements
Field measurements collected during this investigation will consist of dust screening
and VOC monitoring for health and safety purposes. These are described in the HASP
in Appendix A.

7.1.4.3.3 Laboratory Analysis
Laboratory analyses, including methods, reporting limits, and holding times, are
described in detail in Section 6.3. Del Mar Analytical, located in Irvine, California, will
provide analytical services during the field investigation. VOCs in soil and IDW
samples will be analyzed by EPA Method 8260. VOCs in soil gas and air samples will
be analyzed using EPA Method TO-15 SIM. With the exception of arsenic and
mercury, metals will be analyzed using EPA Method 6010B. Arsenic will be analyzed
using EPA Method 6020 and mercury will be analyzed using EPA Method 7471 A.
SVOCs will be analyzed using EPA Method 8270C. Pesticides will be analyzed using
EPA Method 8081A and EPA Method 8082 will be used to analyze PCBs.

Specified soil samples will also be analyzed for physical characteristics, consisting of
redox potential, clay content, organic carbon content, cation exchange capacity,
moisture content, and hydraulic conductivity. The analytical methods for these are
listed below:
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m Redox potential: Standard Method 2580B

• Clay content: ASTM Method D-422 or D4464

« Organic carbon content: SW-846 Method 9060 Mod

• Cation exchange capacity: SW-846 Method 9081

• Moisture content (percent dry weight): ASTMD2216

• Hydraulic Conductivity: ASTM Method D5084

7.2 Measurement/Data Acquisition
This section covers requirements and procedures for sample process design, sampling
methods requirements, sample handling and custody, analytical methods, quality
control, equipment maintenance, instrument calibration, supply acceptance, nondirect
measurements, and data management. The field procedures are designed so that the
following occurs:

• Samples collected are consistent with project objectives

» Samples are collected in such a manner that data represent actual site conditions.

7.2.1 Sample Process Design
The general objectives of the field investigation are to characterize the nature and
extent of contamination in Site soils, to assess the threat these contaminants pose to
human health and the environment, and to evaluate remedial action alternatives to
eliminate, reduce, or control risks to human health and the environment at the Site.
Groundwater at the Site is being addressed under separate documentation. The
number, types, locations, and analyses of samples are discussed in Section 6.0.
Table 6-10 provides information on number, type, and analyses of samples and
Figure 6-1 provides information on number, type, and location of samples.

7.2.2 Sampling Methods Requirements
Sampling equipment, containers, and overall field management are described below.

7.2.2.1 Sampling Equipment and Preparation
The necessary equipment required for the field program for sampling, health and
safety, documentation, and decontamination is discussed in Section 6 and in the
HASP (Appendix A).

Field preparatory activities include review of SOPs, procurement of field equipment,
laboratory scheduling and coordination, confirmation of site access, and a field
planning meeting that includes field personnel and QA staff. Mobilization is
described in Section 6.
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7.2.2.2 Sample Containers
Sample containers and preservatives required for the soil samples are presented in
Table 6-9. The samples will be preserved in the field, if necessary. Containers and
preservatives will be supplied by the laboratory.

7.2.2.3 Sample Collection, Handling, and Shipment
Samples collected in this field investigation consist of soil, IDW, and QC samples.
Sample collection procedures are outlined in the FSP and attached SOPs. CDM SOPs
for sample collection, handling, and shipment include the following (other SOPs may
be used for other activities):

• Soil Boring and Rock Coring

• Subsurface Soil Sampling

» Duplicate and Split Sample Preparation

• Chain-of-Custody Procedures

» Field Logbook

• Field Sampling Equipment Decontamination

• Air Sampling for Summa Canisters

Data will be collected and managed and samples will be collected, handled, and
shipped in accordance with these SOPs. Equipment calibration and operating
procedures for the following field equipment are included in Appendix D:

• Photoionization Detector

» Flame lonization Detector

• Combustible Gas Indicator

• Particulate Monitor

7.2.3 Sample Handling and Custody Requirements
Custody and documentation for field and laboratory work are described below,
followed by a discussion of corrections to documentation.

7.2.3.1 Field Sample Custody and Documentation
The information contained on the sample label and the chain-of-custody record will
match. The purpose and description of both the sample label and the chain-of-custody
record are discussed in the following sections. Detailed descriptions of sample
labeling and identification, Chain-of-Custody requirements, sample packaging and
shipping, and field logbooks and records are provided in Section 6.4.
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7.2.3.2 Laboratory Custody Procedures and Documentation
Laboratory custody procedures are provided in the designated laboratory's QA
Management Plan. Upon receipt at a laboratory, each sample shipment will be
inspected to assess the condition of the shipping cooler and the individual samples.
This inspection will include measuring the temperature of the cooler to document that
the temperature of the samples is within the acceptable criteria (4 ± 2 °C) and
verifying sample integrity. The pH of the samples will be measured, if preservation
was required. The enclosed Chain-of-Custody records will be cross-referenced with
all of the samples in the shipment. These records will then be signed by the laboratory
sample custodian and copies provided to CDM will be placed in the project files. The
sample custodian may continue the Chain-of-Custody record process by assigning a
unique laboratory number to each sample on receipt. This number, if assigned, will
identify the sample through all further handling. It is the laboratory's responsibility to
maintain internal logbooks and records throughout sample preparation, analysis, data
reporting, and disposal.

7.2.3.3 Corrections to and Deviations from Documentation
Logbook modification requirements are described in CDM's Field Logbook SOP. For
the logbooks, a single strikeout initialed and dated is required for documentation
changes. The correct information should be entered in close proximity to the
erroneous entry. All deviations from the guiding documents will be recorded in the
field logbook(s). Any major deviations will be documented. Any modifications to
Chain-of-Custody forms will be made on all copies.

7.2.4 Analytical Methods Requirements
The laboratory QA program and analytical methods are addressed below.

7.2.4.1 Laboratory Quality Assurance Program

The selected laboratory will be certified through the State of California DHS' ELAP
and will have a documented QA Program that complies with EPA guidance
document QAMS-005/80. The laboratory selected will be required to allow access by
USEPA's authorized representatives to the laboratory and personnel utilized by the
laboratory for analyses.

7.2.4.2 Methods

Laboratory analyses, including methods, reporting limits, and holding times, are
described in detail in Section 6.3. Del Mar Analytical, located in Irvine, California, will
provide analytical services during the field investigation.

7.2.5 Quality Control Requirements
Field, laboratory, and internal office QC are discussed below.
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7.2.5.1 Field Quality Control Samples
Field QC samples are collected and analyzed to evaluate the quality of the field
sampling process. The following types of field QC samples will be collected in the
field and shipped the selected laboratory:

• • Field duplicates

• Equipment blanks

• • Trip blanks

I • Field blanks

These types of QC samples are discussed in detail in Section 6.3.2.

I
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7.2.5.2 Laboratory Quality Control Samples

The designated analytical laboratory will follow all method-specific quality control
measures, such as external and internal standard calibration procedures, instrument
performance verifications, etc., which are suggested within any referenced method. In
addition, the laboratories performing the analyses will be required to submit
documentation that all of the QC criteria were satisfied for all analyses. The following
sections provide a general description of general QC procedures that are typically
required in most analyses. In all cases, however, the specific QC requirements
referenced in each analytical method must be followed. Laboratory data deliverable
requirements are listed in Table 7-2.

7.2.5.2.1 Purity of Standards, Solvents, and Reagents
All reagents will be of reagent-grade (equivalent) 'or higher quality whenever
obtainable. Organic solvents are to be pesticide-grade or equivalent. Where
applicable, reference standard solutions will be traceable to EPA or the National
Institutes of Standards and Technology (NIST). Each new lot of reagent-grade
chemicals will be tested for quality of performance, and laboratory records will be
kept to document the results of lot tests. Alternatively, reagent blanks will be
prepared from each lot. If method blank contamination is found, the reagent blank
will be analyzed to evaluate the source of contamination.

7.2.5.2.2 Analytical QC Samples
Laboratory "Reagent-Grade" Water

Laboratory grade water is generally prepared by a special deionized water system
augmented by individual filter cartridges and polishers located at each outlet point.
The polishers include special particulate filters, organic resins and inorganic resins.
Distilled/deionized water may also be used. Laboratory grade water will be tested so
as to demonstrate that it is free of contaminants at levels below the detection limits for
the applicable analytical procedures.
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Method Blank

A laboratory grade water blank is analyzed along with all aqueous and nonaqueous
samples submitted for analyses. The method blank is processed through all
procedures, materials, reagents and labware used for sample preparation and
analysis. The frequency for method blank preparation and analysis is a minimum of
1 per 20 field samples or per analytical batch, whichever is most frequent. An
analytical batch is defined as a maximum of 20 samples from one project that are
analyzed together with the same method sequence and the same lots of reagents and
with the manipulations common to each sample within the same time period or in
continuous sequential time periods. Samples in each batch are to be of similar
composition or matrix. Specific requirements are outlined in the applicable methods.

Calibration Standards (Initial Calibration)

The calibration standard is prepared in the laboratory by dissolving a known amount
of pure (nominally 100%) analyte in an appropriate matrix. The final concentration
calculated from the known quantity is the true value of the standard. All calibration
standards must be traceable to certified reference materials or certified check
standards. The results obtained from these standards are used to generate a standard
curve which can be used to quantify the compound in the environmental sample. Five
calibration standards and a blank are generally used when generating a calibration
curve for organic analyses. However, three calibration standards and a blank are
required when analyzing soil gas samples using EPA Method TO-15 SIM. For organic
analyses using GC/MS methodology, a relative standard deviation (RSD) of the
calibration factor (defined in method) of less than 30 percent for all calibration check
compounds (CCCs) and less than 15 percent for all other target analytes is required
before initial calibration is accepted. Method TO-15 requires an RSD of the response
factor of less than 30 percent for all target analytes before initial calibration is
accepted.

Check Standard (Continuing/Daily Calibration)

The check standard is prepared in the same manner as a calibration standard. The
final concentration calculated from the known quantity is the true value of the
standard. The check standard is not carried through the same process used for the
environmental samples as it does not undergo the sample preparation procedure. The
check standard result is used to monitor the continuing validity of an existing
calibration curve or concentration calibration standard file. Continuing calibration
standards must satisfy method-specific QC requirements prior to initiation of sample
analysis.

Quality Control Check Samples

The QC check sample is a reference standard acquired from an USEPA-approved
source that is analyzed "as is" or diluted according to instructions provided with the
reference material, to provide independent verification of instrument calibration.
Quality control check samples for most types of analyses are available from private
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vendors, and will be used at a specified frequency as a means of evaluating the
analysis techniques.

QC check samples will be analyzed at the frequency specified in the referenced
protocols or at a minimum of each time a new calibration curve is established.
Corrective action in the form of re-analysis of all associated samples is required if a
QC check sample is outside control limits. The control limits are typically a recovery
of ±10 percent of the true value except when the established limits provided by the
supplier of the standard reference material are different. Applicable control limits
must be provided with the data.

Control Samples

The Laboratory Control Sample (LCS) is a type of QC check sample (i.e., reference
standard) that is carried along with the samples through the entire sample
preparation/analysis sequence. Solid matrix control samples are to be
digested/extracted and analyzed when applicable and as available. The frequency for
the inclusion of control samples is 1 per 20 or as stated in the referenced protocols.

Spikes

A sample matrix spike is prepared by adding a known amount of the pure analyte to
the environmental sample before extraction/digestion. The added analyte is the same
as that being assayed for in the environmental sample. An analytical spike is prepared
by adding a known amount of analyte(s) to a known amount of sample digestate or
extract.

Background and interferences having an effect on the actual sample analyte will have
a similar effect on the spike. The calculated percent recovery of the matrix spike is
considered to be a measure of the relative accuracy of the total analytical method,
i.e., sample preparation and analysis. The calculated percent recovery of the analytical
spike is considered to be a measure of the relative accuracy of the sample analysis
procedure only. Matrix spikes and surrogate spikes also provide a measure of the
effect of the sample matrix has on the ability of the methodology to detect specific
analytes. When there is no change in volume due to the spike, it is calculated as
follows:

ic \(v } (c\^ipltm jowpie J \J spike •ampk dgss&tls } \>
wj«aiftw jsaojpfe J y mthv starve cSgestafa

\ ( t*™* 'JKMc} (w \ f
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• where:

g Wso,i spiked = weight of spiked sample (kg)

W'soiisp,ked = weight of native sample (kg)

I Vspike sample digestate / Vnabve sample digestate = Volumes of digestate (L)

m Cspike sample = concentra tion of spiked sample at instrument (mg/ L)

Cnative sample = concentration of native sample at instrument (mg/L)

• Cspikesolution = concentration of spiking solution (mg/L)

Vspike added = volume of spike solution added (L)

• 1) The percent solids terms in the denominators are associated with the same sample
and all cancel.

I

I

I

I

I

I

I

I

I

I

I

I

Usually Vspike sample digestate— » native sample digestate

Tolerance limits for acceptable percent recoveries are established in the referenced
methods and are summarized in Tables 7-3 through 7-10. Project-specific QC
acceptance limits may be established on a parameter-specific basis for each analysis
method if after sufficient data have been compiled it is apparent that different limits
than those specified in the referenced methodology should be applied.

Matrix spikes will be analyzed at a nunimum frequency of 1 per 20 samples of similar
matrix or analytical batch.

Matrix Spike Duplicate

Matrix spike duplicate samples are required at a specified frequency of 1 per 20
samples. A matrix spike duplicate is prepared from a second aliquot of the sample
that was analyzed as the matrix spike. The RPD value between the matrix spike and
the matrix spike duplicate for each spike analyte must be reported. The RPD control
limits are defined in Tables 7-3 through 7-10.

Surrogate Spikes

For organic analyses, every sample is spiked before extraction/analysis with a
surrogate mixture of compounds which are considered to behave similarly during
analysis, but are not identical to analytes potentially found in naturally-occurring
sample matrices. Specific requirements are outlined in the analytical method.
Acceptance limits are defined in Table 7-3 and 7-7.
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Laboratory Duplicate Sample

Aliquots (e.g., subsamples) are made in the laboratory of the same sample, and each
aliquot is treated exactly the same throughout the analytical method. The RPD
between the values of the duplicates, as calculated below, is taken as a measure of the
precision (reproducibility) of the analytical method:

RPD = (D, - Dz)/[(Di + D2)/2] x 100

Where:

RPD = Relative Percent Difference
DI = First Sample Value
Dz = Second sample value (duplicate)

The duplicate is a measure of the precision of the laboratory sampling (i.e., aliquoting)
and analysis procedure and of the homogeneity of the sample matrix as provided to
the laboratory. For most organic analyses, the matrix spike duplicate can be used to
fulfill the requirement for a laboratory duplicate.

Mass Spectrometer Tuning Solution

Proper operating configuration of the instrument and data system is performed using
a mass spectrometer tuning solution. Mass calibration and resolution, and instrument
stability are demonstrated using the tuning solution prior to initial calibration. Mass
ion abundances must meet the criteria specified in the appropriate methods.

7.2.5.3 Internal Quality Control Checks
Internal QC checks will be conducted throughout the project to evaluate the
performance of the project team during data generation. All project deliverables will
receive technical and QA reviews prior to being issued. Completed review forms will
be maintained in the project files. Corrective action of any noted deficiencies will be
the responsibility of the Project Manager, with assistance from the QA staff, if
necessary.

7.2.6 Equipment Maintenance Procedures
Instrument maintenance logbooks will be maintained in the analytical laboratories at
all times. The logbooks in general contain a schedule of maintenance, as well as a
complete history of past maintenance, both routine and non-routine.

Preventive maintenance shall be performed according to the procedures delineated in
the manufacturer's instrument manuals, including lubrication, source cleaning,
detector cleaning, and the frequency of such maintenance. Chromatographic carrier
gas purification traps, injector liners, and injector septa shall be cleaned or replaced on
a regular basis. Precision and accuracy data shall be examined for trends and
excursions beyond control limits to determine evidence of instrument malfunction.
Maintenance shall be performed when an instrument begins to degrade as evidenced
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by the degradation of peak resolution, shift in calibration curves, decrease in
sensitivity, or failure to meet one or another of the quality control criteria.

7.2.7 Instrument Calibration Procedures and Frequency
7.2.7.1 Field Equipment

Field instruments and equipment used to gather, generate, or measure data will not
be used during this investigation for data collection activities except for dust
screening and VOC monitoring for health and safety purposes. The field instruments
will be calibrated following manufacturer's instructions and recommended
frequencies. No secondary sources will be used to verify calibrations.

7.2.7.2 Laboratory Equipment

Calibration of laboratory equipment will be based on written procedures approved by
laboratory management. Instruments and equipment will be initially calibrated and
continuously calibrated at required intervals as specified by either the manufacturer
or more updated requirements (e.g., methodology requirements). Calibration
standards used as reference standards will be traceable to the EPA, the National
Institute of Standards and Technology, or another nationally-recognized reference
standard source.

Records of initial calibration, continuing calibration and verification, repair, and
replacement will be filed and maintained by each laboratory. Calibration records will
be filed and maintained at each laboratory location where the work is performed and
may be required to be included in data reporting packages.

7.2.8 Acceptance Requirements for Supplies
Critical supplies and consumables that may directly or indirectly affect the quality of
the field data generated during investigation activities and their acceptance criteria
are discussed in Section 6.2.6.

7.3 Assessment/Oversight
Field performance audits will be the responsibility of the QA manager and will be
conducted as presented in the following paragraph with additional audits performed
if problems are discovered. Performance audits are quantitative checks on different
aspects of internal support or project work, and are most appropriate for
environmental sampling and analysis activities.

The QA manager will select personnel to perform the CDM field audit(s). A field
performance audit will be performed on an unscheduled basis and will consist of a
visit to the field to verify that all QA/QC procedures set forth in this document are
being followed. The auditor will compare the sampling, collection and documentation
procedures as stated in project documents to what is actually being performed in the
field. Discrepancies will be noted and the appropriate field personnel will be notified
so that corrections can be made immediately. A formal field performance audit report
will be produced and delivered to the project manager and field personnel. A copy
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will also be submitted to the files. The project manager is responsible for seeing that
all recommended corrections occur.

CDM will order a PE sample from an appropriate vendor. The PE sample will be
entered into the sample stream as a double blind standard and submitted to the
laboratory.

7.3.1 Assessments and Response Actions
An important part of a quality assurance program is a well-defined, effective policy
for correcting problems. The QA program operates to prevent problems, but it also
serves to identify and correct those that exist. Usually these problems require either
on the spot, immediate corrective action or long-term corrective action.

The corrective action system used during the field activities is designed to quickly
identify problems, and solve them efficiently. The QA manager is responsible for the
direction of this system and receives full support from management for its
implementation. The essential steps are as follows:

• Identify and define the problem

• Assign responsibility for investigating the problem

• Determine a corrective action to eliminate the problem

• Assign and accept responsibility for implementing the corrective action

• Implement the corrective action

• Verify that the corrective action has eliminated the problem

• Document the problem identified, the corrective action taken and its effectiveness
in eliminating the problem

Corrective action procedures which will be used to resolve deficiencies found during
routine activities or QA audits of field, laboratory or office activities will be as
described in the following section.

Corrective Action Resulting from Routine Activities

Deficiencies found during normal routine activities will be resolved by implementing
corrective action as part of normal operating procedures by staff. Corrective actions of
this type will be noted in the field or laboratory log book; no other formal
documentation is necessary unless further corrective action is required. If normal
procedures do not solve the problem, the staff will document the problem in a formal
memo addressed to the QA manager and copied to the project file.
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Corrective Action Resulting from QA Audits

Deficiencies encountered during a QA audit will be corrected as soon as possible. The
QA manager, with the project manager, is responsible for completion of appropriate
corrective action. The procedures used to expedite corrective action will be:

• Auditor verbally notifies the QA manager and field personnel immediately during
audits of deficiencies found

• QA manager institutes corrective action as soon as possible

• QA manager distributes the audit report promptly

7.3.2 Reports to Management
All project staff will be responsible for maintaining constant communication with the
Project Manager and for identifying any issues that may affect the usability of the data
and the decisions that are based on the data. Project management will be kept
informed through daily verbal and/or written communication. The QA Manager will
monitor laboratory performance and compliance with quality assurance
requirements. The laboratory will be subject to an on-site audit if necessary. Results of
such audits will be documented and placed in the project files.

7.4 Data Review, Validation, and Verification
Requirements

The following sections discuss the overall verification and validation process that will
be implemented for data generated during the field investigation. The verification
process involves the evaluation of the data with respect to SOPs and project
requirements, whereas the data validation process involves the evaluation of the
technical usability of the data. The results of the data validation will determine the
level of uncertainty associated with the analytical results to be used in the
decision-making process. Reduction of laboratory measurements and laboratory
reporting of analytical parameters will be in accordance with the procedures specified
for each analytical method (i.e., perform laboratory calculations in accordance with
the method-specific procedure).

USEPA Data Validation Functional Guidelines (1994a and 1994b) will be used in
conjunction with the above sources to establish analytical data quality. All method
deviations and reporting or calculation variances will be fully documented by the
project lab. Technical personnel from CDM or a subcontractor qualified in data
validation procedures will be responsible for data verification and validation.

7.4.1 Validation and Verification Methods
Data validation will be performed on results for 5 samples from each media, or 10
percent of the sample results for each media, whichever is greater. Data will be
validated in accordance with laboratory-specific limits, methodology, USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data
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Review (USEPA 1994a), and/or USEPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review (EPA 1994b), whichever are
applicable. Data sets with the largest number of analyses will be selected for
validation, as this will provide the best coverage of methods. The validation process
will be expanded to additional data sets if problems are noted with the data.

Data quality and utility depends on many factors, including sampling methods,
sample preparation, analytical methods, quality control, and documentation.
Subcontractors, such as laboratories, must be advised of all applicable documentation
and procedural requirements. Once the data are assembled, satisfaction of all
validation criteria will be documented as listed below. Chemical data must meet
criteria of: (1) quantitative statistical significance; (2) custody and document control;
and (3) sample representativeness. Physical data include: (1) sampling location, time,
and personnel; (2) documentation; and (3) methodologies. Data validation and
assessment of analytical data will be performed by technical personnel from CDM,
under the supervision of the QA manager.

Documentation may be either direct (e.g., listing of dates, names, methodologies, etc.)
or by reference to existing documents. Any reference documents will be specifically
identified. The precise and retrievable location of nonstandard documents
(e.g., in-house procedures manuals, chain-of-custody forms, laboratory reports) will
be stated.

To determine the quantitative statistical significance of chemical data, the following
items will be documented as appropriate (e.g., with laboratory records, laboratory
standard operating procedures by reference to an approved SOP manual, or with
equipment manufacturer/supplier records):

• Laboratory/field instrumentation, including calibration data, standard methods
and references.

• Proper sample bottle preparation.

• Laboratory analysis methods, including reference methods.

• Laboratory analysis detection limits.

• Verification of standards using EPA or NIST reference materials.

• Analysis of laboratory blanks, spikes, duplicates, etc., as specified herein.

• QC limits shall be consistent with the limits specified in Tables 7-3 through 7-10.

• Analysis of field duplicates, blanks, and other field QC sample types as specified
herein.

CDM 7-25

P \l05OWttPOftT\PJFSWoikPlan\Reporl Final doc



Section 7
Quality Assurance Project PlanI

• To evaluate the custody and document control for samples and results, the following

I

I

I

I

I

I

I

I

I

items will be documented:

Field custody noted in field logbook or transfer-of-custody documentation for
sample collection, handling, and shipment.

Laboratory custody documented by transfer-of-custody documentation from
either field personnel or shipper.

I • Laboratory custody documented through designated laboratory sample custodian
with secured sample storage area.

-• • Traceability of sample designation number(s) through entire monitoring system.

Maintenance and storage of all field notebooks, laboratory data, and all custody
documents.

Completion of all forms and logbooks (indelible ink without alterations except as
crossed-out [not erased] and initialed).

• Identity of sample collector.

™ • Dates of sample collection, shipping, and laboratory analysis.

I In some cases, the handling of a sample while in the custody of one individual may
™ not be properly documented. In addition, written documentation of transfers of

custody between two individuals may be lost. In such cases, it may be necessary to
. I rely on the custodian's verbal testimony that the sample remained secure or that a

transfer was made to another individual. If there is any chance that the custodian's
_ testimony will be seen as unreliable, the data produced as a result of that sample may
I be rejected.

— The existence of appropriate and proper documentation associated with a sample's
• analysis may be judged as acceptable in a court of law; however, the possibility exists

that individual testimony as to the proper application of all procedures may be
f required as well.

To determine sample representativeness, the following items must be checked:

CDM

Compatibility between field and laboratory measurements or suitable explanation
of any discrepancy.

Sample preservation technique and holding time.

Sample storage within suitable temperature, light, and moisture conditions.

Use of proper sample containers (e.g., inert for the parameter(s) of interest).
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m Use of proper sample collection equipment.

• Use of proper decontamination procedures.

• Use of proper laboratory preparation techniques (e.g., aliquoting, digestion,
extraction).

» Evaluation of proper sample site selection criteria to provide representativeness.

To evaluate the physical data that support the analytical data, the following items will
be documented.

• Sampling date and time.

» Sampling team; observation taker and recorder, team leader.

• Sampling location and physical description (e.g., private or public, asphalt,
concrete or soil, industrial, commercial or residential, etc.).

• Sample depth increment for soil and soil gas samples.

• Sample collection techniques.

• Field preparation techniques (e.g., compositing, etc.).

• Visual classification of sample using the USCS.

7.4.2 Reconciliation with User Requirements
Once the data have been verified and validated, the data will be evaluated to
determine whether the DQOs have been satisfied. The data usability process will
determine whether the data meet the assumptions under which the DQOs and the
data collection design were developed. If the data do not support the underlying
assumptions, then corrective action must be taken. Corrective action may include
collecting additional data that fill in data gaps so that future decisions can be made.

Data generated during the field investigation will be used as input to select and
design an appropriate remedy for the Omega Chemical Superfund Site. Prior to any
data interpretation or risk screening, the data will be evaluated with respect to
QA/QC results. Specifically, the data will be examined with regard to data qualifiers
assigned during the data verification and validation process. Data qualifiers will be
evaluated to determine their effect on data quality. If data verification or validation
indicates that a particular result is unusable, the data will be rejected and not used
during the data interpretation or risk screening process. If data verification or
validation indicates that a result is estimated, the result may be used, but with
caution, to assist in the data interpretation or risk screening process.
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The usable data will be used in the remedial investigation, risk assessment, and
feasibility study. If the data interpretation process does not yield sufficient
information to select and design an appropriate remedy for the site, then additional
data collection activities will be conducted.

7.4.3 Data Reporting and Report Archival
Upon successful completion of the data validation process and assessment of usability
of the data, new data generated for the project will be entered into the project
database. Data will be available for analysis by the project manager and other
authorized personnel.

Copies of all analytical data and/or final reports are retained in the laboratory files
and, at the discretion of the laboratory manager, data will be stored on computer
disks for a minimum of six months. Subsequent to completion of the project, the files
will be transferred to data archives. Data may be retrieved from archives, upon
request. CDM will be responsible for record retention at the completion of the
investigation.

All data generated during the course of this program will be provided to USEPA in
both paper and electronic formats for incorporation into the existing USEPA database.

7.5 Data Management Plan
The data management requirements as listed herein provide procedures necessary to
properly document, track and manage, and store all field and laboratory data
generated during the course of the field investigation. The database developed for this
investigation will be consistent with the Phase I investigation database.

7.5.1 Analytical Database
The primary objective of developing an analytical database is to ensure that a detailed
record of data collection, analysis, verification and reporting is maintained. In
particular, environmental sampling data need to be stored within a medium that
allows for accurate and appropriate manipulation for the purposes of handling,
evaluation, accessing, and reporting. Management of analytical data will be the
responsibility of CDM. The project database will be developed and maintained using
Microsoft Access®, or equivalent, database management system.

File format compatibility with existing USEPA data reporting requirements will be
maintained to provide efficient transfer of information. Access® provides a flexible
database management environment and allows importing from and exporting to a
variety of other software packages. Electronic analytical data will be provided by the
laboratory so that the data can easily be imported into the project database.

Data appended to the project database will be subjected to a rigorous QC check. The
laboratory will be required to submit analytical results as hard copies as well as in
electronic format. Prior to transferring to the database, the electronic data will be
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printed out and a 100 percent check will be performed against the hard copies. If any
errors are noted, the laboratory will be contacted and the discrepancy resolved. If
required, any corrections will be made to the electronic file before it is appended to
the project database.

Backups of the project database will be performed whenever it is changed to
minimize the possible loss of data in the event of system failure/corruption. Routine
backups will be saved as an archive file.

7.5.1.1 Data Inclusions
The types of data to be included in the development and management of the
comprehensive database will include soil and soil gas analytical data.

7.5.1.2 Database Structure
Access® uses relational data structures (called tables) to store, retrieve, and relate
records. These tables are related through "key fields" containing data common to the
associated tables. During database development, it is anticipated that the following
data tables will be generated:

• Stations: Sampling point location description (this will be designated as the key
field)

• Quality: Lab results, one parameter per record

• Parameter: Coded reference table of parameter names

• Laboratory: Coded reference table of laboratory information (name, phone
number, etc. of laboratory)

7.5.2 Document Storage
7.5.2.1 Project Files

The central files for the On-Site Soils RI/FS investigation will be located in CDM's
Irvine, California office. All project documents, including field and analytical data,
analysis records and supporting documentation, and all draft and final deliverables
submitted to USEPA will be kept in file cabinets. The project coordinator will also
retain copies of all documents related to the project.

7.5.2.2 Laboratory Record Keeping

Copies of all analytical data and/or final reports are retained in the laboratory files
and, at the discretion of the laboratory manager, data will be stored on computer
disks for a minimum of six months. Subsequent to completion of the project, the files
will be transferred to data archives. Data may be retrieved from archives, upon
request.
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Table 7-1
Summary of Data Quality Objectives

STEP1

Statement of Problem
.»

Former solvent recycling
activities have resulted in
release of chemicals to
groundwater and soils of
the Site. These
chemicals could
potentially have an
adverse effect upon
human health and the
environment. A soils
RI/FS and risk
assessment are being
prepared to evaluate the
nature and extent of
contamination in soils
and the potential threat
to human health and to
identify remedial
alternatives.
Groundwater is being
addressed under
separate documentation.

STEP 2 •"'

Decisions

What is the nature
and extent of
contamination in
soils and soil gas?
What are site-
related
contaminant
concentrations in
indoor and
ambient air?
Do contaminant
concentrations in
soils, soil gas, or
air pose an
unacceptable risk
to human health
or the
environment?
Are additional
source areas
present at the
Site?
What remedial
alternatives are
appropriate for the
contaminants and
media of concern?

-'• " ' '-STEP 3 " '"-

Inputs
to the Decisions

Historical subsurface
soil, soil gas, and soil
characteristics data
Analytical data resulting
from this project:
1 ) Nature and extent of
surface soil
iTM"it£t minatinn 'UUFILdMllllcltlull,

2) Soil gas and surface
soil data that
characterize potential
source areas identified in
historical aerial
photographs;
3) soil gas data for site
boundaries;
4) indoor and ambient air
data; and
5) Chemical and physical
soil properties that
influence risk and
feasibility of remedial
alternatives.

SIP.P 4 '

Boundaries
of the Study

Surface and subsurface
soils and soil gas within
Site boundaries.
Soil gas at the off-site
former Cal-Air facility.
Off-site ambient air.
Off-site indoor air.
The project schedule is
discussed in Section 7.0.

STEPS

Decision
Rules

If chemical
concentrations in soil,
indoor air, ambient air,
and soil gas do not pose
a risk to human health,
then recommend no
further action.
If chemicals in soil,
indoor air, ambient air, or
soil gas at the Site pose
a risk to human health,
the following will take
place:
Chemical-specific action
levels will be developed
based on site-specific
data;
An approach for Site
remediation will be
selected;
The FS will identify
remedial alternatives
based on historical data
and data collected during
the investigation.

STEP 6

Limits on
Decision Errors

Sample design for
evaluating potential
source areas is
purposive (i.e.,
judgment) sampling.
Decision errors will
not be set for
judgmental samples.
Likewise, decision
errors will not be set
for physical
characteristics data.
Regarding
nonjudgmental
surface soil, indoor
air, ambient air, and
soil gas samples,
data quality is
defined in Section
7 1 A ̂/ . I .*t.O.

STEP?

Optimize the Sampling
Design

The Work Plan was
optimized to focus on
collection of data
based on data uses,
availability of historical
data, data gaps
identified in the DSR,
and data gaps
identified through
evaluation of the
SCEM. The data
collection program is
presented in the FSP
in Section 6.0.
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Table 7-2
Laboratory Data Deliverable Requirements

A list of the minimum information that should be included in a laboratory analysis data report is
provided below. Reporting requirements include a sample report, quality control results, and
instrument performance results.

Each analytical set (20 or fewer samples) will be compiled into a data package that contains the
following elements:

1. Case Narrative which includes an explanation of difficulties encountered, potential effect on the
data and/or corrective action taken.

2. Chain-of-custody documentation (location, date and time of sample collection)

3. An analysis results page for each sample which contains:

Unique Report Identifier
Laboratory Name, Address and Phone Number
Client Name
Project Name
Client Sample Identifier
Laboratory Sample Number
Date Sample was Collected
Date Laboratory Received the Sample
Analysis Method Number
Date of Extraction/Digestion (if applicable)
Extraction/Digestion Method Number
Date of Successful Analysis
Dilution Factor
Concentration Units
Reporting Limit for Each Analyte
Concentration of Each Target Analyte in the Sample

» Data Qualifiers (when applicable)
• Percent Recovery of Each Surrogate Compound Spiked into the Sample (where

applicable)

4. QC Results

• Blank Results (method, initial and continuing calibration), including documentation of
detection limits

• Laboratory Control Sample and QC Check Sample Results (including analyte, known and
found concentrations, percent recovery and acceptance criteria)

• Spike Results (blank spikes, matrix spikes,), including spiked amount, unspiked and spiked
sample concentrations, percent recovery and acceptance limits

• Duplicate Results (sample duplicates and matrix spike duplicates), including sample ID,
analyte, original and duplicate sample concentrations, relative percent difference and
acceptance limits

• Control charts for any QC limits determined by laboratory

5. Additional Supporting Documentation

Instrument Tuning Results (MS analyses)
Initial Calibration Statistics Report
Continuing Calibration Statistics Report
Internal Standard Results
Standard and Sample Preparation Logs

Electronic Deliverables6.

7. Laboratory Raw Data from Instruments and Bench Records
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Table 7-3

Acceptance Limits for Spiked Samples

Volatile Organic Compounds in Soils

Analyte

Benzene*

Chlorobenzene*

Chloroform

1,1-Dichloroethane

1 ,2-Dichloroethane

1,1-Dichloroethene

Ethylbenzene

Tetrachloroethene

Toluene*

Trichloroethene

Vinyl chloride

m,p-Xylenes

o-Xylene

USEPA Method 8260

Soil Samples

MS/MSD

Accuracy:
Recovery (%)

45-140
75-130
75-140
70-150

65-145
70-165
55-140

75-200
50-140
75-145
45-160
55-160

75-150

Precision:
RPD (%)

20

20

20

20

25

20

20

25

20

20

30

20

20

LCS

Recovery (%)

75-130
75-130

75-130
60-130

65-140
70-145
75-135

75-130
75-130
75-130
45-140
75-135
75-130

Surrogates

Dibromofluoromethane

Toluene-d8

4-Bromofluorobenzene

Analyte*

85-125
80-120
80 - 120

USEPA TO-14

Soil Gas Samples
Accuracy:
Recovery (%)

*USEPA Method TO-14 performance criteria and quality assurance indicates that a recovery of between
90% and 1 1 0% is expected for all targeted VOCs.

Notes:
*

LCS
MS/MSD
RPD

Method-specified spiking compound
Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Table 7-4

Acceptance Limits for Spiked Samples

CAM Metals in Soils

Analyte

Antimony

Arsenic - Method 6020

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury - Method 7471 A

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

USEPA Method 601 OB/6020/7471 A
Soil Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

75-125

75 - 125

75-125

75-125

75-125

75-125

75-125

75 - 125

75-125

75-120

75-125

75 - 125

75-125

75-125

75 - 125

75-125

75-125

Precision:
RPD (%)

<20

<25

<20

<20

<20

<20

<20

<20

<20

<25

<20

<20

<20

<20

<20

<20

<20

Notes:
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Table 7-5

Acceptance Limits for Spiked Samples

Semi-Volatile Organic Compounds in Soils

Analyte

USEPA Method 8270C
Soil Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

Precision:
RPD (%)

Assoc.
Internal

Standard
Associated
Surrogate

SVOCs: Ba%e/Neutral Extractabtes 'J, ^ ' " _?• 1 ,= .*

1 ,2,4-Trichlorobenzene

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Methylnaphthalene

2-Nitroaniline

3-Nitroaniline

3,3'-Dichlorobenzidine

4-Bromophenyl phenyl ether

4-Chloroaniline

4-Chlorophenyl phenyl ether

4-Nitroaniline

Acenaphthylene

Acenapthene

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzyl alcohol

Bis(2-chloroethoxy)methane

Bis(2-chlorethyl) ether

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

Butyl benzylphthalate

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenz(a,h)anthracene

35-120

30-120

30-120

25-120

50-125

50-120

35-120

35-120

45-120

30-120

30-125

45-120

20-120

45 - 120

35-130

45-120

45-120

65-120

60-125

65-135

55-145

40-140

35-120

35-120

30-120

35-120

35-135

50-130

55-130

50-125

35-140

45-130

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

2

1

1

1

3

3

3

2

3

5

3

4

2

3

3

3

3

4

5

6

6

6

1

2

1

1

5

5

5

4

5

6

4

3

3

3

4

4

4

5

2

6

2

1

5

4

2

4

4

1

6

6

6

6

3

5

3

3

6

6

6

1

6

6
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Table 7-5 (continued)
Acceptance Limits for Spiked Samples

Semi-Volatile Organic Compounds in Soils

Analyte

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

lndeno(1 ,2,3-cd)pyrene

Isophorone

n-Nitrosodiphenylamine

n-Nitrosodi-n-propylamine

Naphthalene

Nitrobenzene

Phenanthrene

Pyrene

USEPA Method 8270C
Soil Samples- LCS AND MS/MSD

Accuracy:
Recovery (%)

45-120

45-120

45-120

55-125

55-120

45-120

30 - 120

25-120

25-120

45-145

35 - 120
50 - 120

35-120

35 - 120

30-120

60 - 120

50-135

Precision:
RPD (%)

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

Assoc.
Internal

Standard

3

3

3

4

3

4

2

3

1

5

2

1

4

2

2

4

5

Associated
Surrogate

4

4

4

1

2

1

5

2

3

6

5

3

1

5

4

1

6

SVOCs: Acid Extractabtes ' vf| C-s - '-:'$jf - -| ' ... "'"•-*• 5"

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2-Chlorophenol

2-Methylphenol

2-Nitrophenol

4,6-Dinitro-2-methylphenol

4-Chloro-3-methylphenol

4-Methylphenol

4-Nitrophenol

Benzoic Acid

Pentachlorophenol

Phenol

40-120

45-120

36-120

30-120

30 - 120

30-120

35-120

35-120

55-120

40 - 120

35-120

35-130

20-120

40-120

30 - 120

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

30

<30

30

3

3

2

2

3

1

1

2

4

2

1

3

2

4

1

1

1

5

5

4

3

3

4

1

5

3

2

5

1

5
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Section 7
Quality Assurance Project Plan

CDM

Table 7-5 (continued)
Acceptance Limits for Spiked Samples

Semi-Volatile Organic Compounds in Soils

Analyte

Surrogates:

2,4,6-Tribromophenol

2-Fluorobiphenyl

2-Fluorophenol

Nitrobenzene-D5

Phenol-D6

Terphenyl-D14

USEPA Method 8270C
Soil Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

Precision:
RPD (%)

Assoc.
Internal

Standard

-, ^M ? - fi- :•h •< J .. . ,

45-130

30-110

25-110

30-110

30-110

45-145

Associated
Surrogate

Number

1

2

3
4

5

6

Internal Standards: ?| ^ * f' - ^
1 ,4-Dichlorobenzene-D4

Naphthalene D8

Acenaphthalene D8

Phenanthrene-D10

Chrysene-D12

Perylene-D12

1

2

3

4

5

6

Notes-
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Section 7
Quality Assurance Project Plan

Table 7-6

Acceptance Limits for Spiked Samples

Pesticides and Polychlorinated Biphenyls in Soils

Analyte

USEPA Method 8081 A/8082
Soil Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

Precision:
RPD (%)

.Organochlorine Pesticides - 808S1 A

ct-BHC

P-BHC

S-BHC

y-BHC (Lmdane)

a-Chlordane

y-Chlordane

4,4'-DDD

4,4'DDE

4,4'-DDT

Aldnn

Dieldnn

Endosulfan 1

Endosulfan II

Endosulfan Sulfate

Endrin

Endnn Aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

Toxaphene

50-115

50-115

50-115 ^

50-115

31 -135

31-133

55-115

55-115

55-115

50-115

55-115

50-115

45-115

60-115

55-115

45-115

45-115

55-115

55-120

31 - 136

<30

<30

<30

<30

<50

<50

20

<30

25

<30

20

20

<30

<30

30

20

20

20

35

<50

^BfAgates: - -* * « t\

DCBP

TCMX

45-115

35-115

jyjfchlorinated Biphenyls^ 8082J } - V S '^C' ^

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

Surrogates: >

DCBP

40-130

45-130

45-130

45-130
45-130
45 - 130
45-130

20

20

20

20
20
20
20

ft - - </,» ,5 ty

40-125

Notes
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Section 7
Quality Assurance Project Plan

Table 7-7

Acceptance Limits for Spiked Samples

Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

Benzene*

Chlorobenzene*

Chloroform

1 ,1-Dichloroethane

1 ,2-Dichloroethane

1 ,1-Dichloroethene

Ethylbenzene

Tetrachloroethene

Toluene*

Trichloroethene

Vinyl chloride

m,p-Xylenes

o-Xylene

USEPA Method 8260
Water Samples

MS/MSD

Accuracy:
Recovery (%)

70-140

75-130

75-150

60-130

65 - 140

65 - 165

75 - 135

75-155

75-135

75-130

40-190

70-140

75-150

Precision:
RPD (%)

20

20

20

20

20

20

20

20

20

20

25

20

20

LCS

Recovery (%)

75 - 130

75 - 130

75-135

60-130

65-140

70-145

75-135

75-130

75 - 130

75 - 130

45-140

75 - 135

75 - 130

Surrogates

Dibromofluoromethane

Toluene d8

4-Bromofluorobenzene

80-120

80-120

80-120

Notes:
*

LCS
MS/MSD
RPD

Method-specified spiking compound
Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Section 7
Quality Assurance Project Plan

Table 7-8

Acceptance Limits for Spiked Samples

CAM Metals in Water (Equipment Rinsate Blanks)

Analyte

Antimony

Arsenic - Method 6020

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury - Method 7470A

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

USEPA Method 6010B/6020/7470A
Water Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

75 - 125

75 - 125

75-125

75-125

75 - 125

75-125

75-125

75-125

75 - 125

77-120

75 - 125

75-125

75-125

75-125

75-125

75-125

75-125

Precision:
RPD (%)

<20

<20

<20

<20

<20

<20

<20

<20

<20

<15

<20

<20

<20

<20

<20

<20

<20

Notes:
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Section 7
Quality Assurance Project Plan

Table 7-9
Acceptance Limits for Spiked Samples

Semi-Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Analyte

USEPA Method 8270C
Water Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

Precision:
RPD (%)

Associated
Internal

Standard
Associated
Surrogate

SVOCs: Base/Nefutraf ExJractaWes ^ -* . ' *~*k

1 ,2,4-Tnchlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dmrtrotoluene
2,6-Dmitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
2-Nitroaniline
3 Nitroanilme
3,3'-Dichlorobenzidme
4 Bromophenyl phenyl ether
4-Chloroanihne
4-Chlorophenyl phenyl ether
4-Nitroanilme
Acenaphthylene
Acenapthene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chlorethyl) ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Butyl benzylphthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

44-120
45-120
30-120
35 - 120
65-120
65 - 120
60-118
55-120
50-135
50-125
35-145
55-120
25-120
60-120
55-140
55-120
55 - 120
65-120
70 - 125
70 - 125
65 - 125
25 - 150
45-120
50-120
45-120
36-120
65-140
70 - 135
70 - 130
60-118
55-146
50-130
55-120
60-114
65-112
70-120
59 - 120
60-120
35-116
10-120

40-113

25
25
30
25
20
20
25
20
15
20
25
20
20
20
15
20
<35
15
20
15
20
25
25
25
25
25
15
15
10
10
20
<20
25
25
20
<20
30
15
25

35

25

2
1
1
1
3
3
3
2
3
5
3
4
2
3
3
3
3
4
5
6
6
6
1
2
1
1

5
5
5
4
5
6
3
3
3
4
3
4
2

3

1

4
3
3
3
4
4
4
5
2
6
2
1
5
4
2
4
4
1
6
6
6
6
3
5
3
3
6
6
6
1
6
6
4
4
4
1
2
1
5
2

3
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Sector) 7
Quality Assurance Project Plan

Table 7-9 (continued)
Acceptance Limits for Spiked Samples

Semi-Volatile Organic Compounds in Water (Equipment Rinsate Blanks)

Notes:
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference

Analyte

lndeno(1 ,2,3-cd)pyrene
Isophorone
n-Nitrosodiphenylamme
n-Nitrosodt-n-propylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
SVOCs: Acid Extracta*bfesf ¥ it
2,4,5-Tnchlorophenol
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dmitrophenol
2-Chlorophenol
2-Methylphenol
2-Nitrophenol
4,6-Dmitro-2-methylphenol
4-Ch!oro-3-methylphenol
4-Methylphenol
4-Nitrophenol
Benzoic Acid
Pentachlorophenol
Phenol
Surrogates: ,Jj;|i'i
2,4,6-Tnbromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-D5
Phenol-D6
Terphenyl-D14
Internal Standards:
1 ,4-Dichlorobenzene-D4
Naphthalene-08
Acenaphthalene-D8
Phenanthrene-D1 0
Chrysene-D12
Perylene-D12

USEPA Method 8270C
Water Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

40-135
50 - 120
45-120
45-125
40-120
45-120
65-120
50-115

Precision:
RPD (%)

20
20
25
25
25
25

<20
<20

Associated
Internal

Standard

5
2
1
4
2
2
4
5

Associated
Surrogate

6
5
3
1
5
4
1
6

: , .'-?*'--' 1"
55-120
55-120
50-120
32-119
40 - 125
45 - 120
45-120
50 - 120
65 - 125
55 - 120
45 - 120
50-132
25-120
50-130
35-112

35
25
25
30
<30
25
25
50
20
25
25
30
40
45
25

3
3
2
2
3
1
1

2
4
2
1
3
2
4
1

i ,, • -* v . r1 Wf
55-140
40 - 120
30-110
40-110
40-110
55-160

1
1
5
5
4
3
3
4
1
5
3
2
5
1
5

Number,
1
2
3
4
5
6

1
2
3
4
5
6
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Section 7
Quality Assurance Project Plan

Table 7-10

Acceptance Limits for Spiked Samples

Pesticides and Polychlorinated Biphenyls in Water (Equipment Rinsate Blanks)

Analyte

brganochlorine Pesticide! -.'808

a-BHC

p-BHC

6-BHC

y-BHC (Lmdane)

a-Chlordane

y-Chlordane

4,4'-DDD

4,4'DDE

4,4'-DDT

Aldrm

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

Toxaphene

USEPA Method 8081 A/8082
Water Samples - LCS AND MS/MSD

Accuracy:
Recovery (%)

Precision:
RPD (%)

Vtfi " - '" 1-f* - - - . • • 3.

IA. .;» •-• - -
50-115

55-115

55-120

50-115

41 - 125

41-125

55-120

55-120

60-120
45-115

55-115

50-115

45-120

60 - 125

55-115

50-115

45-120

50-115

60-120

41-126

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

<30

Surrogates:1 ,* " ; ' " ' • -'<^:If "' l~'

DCBP

TCMX

35-125

30-120

Polychlorinatecl Bjphenyls <• 8082 ^ 0* •': hJ- •,,$$

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

45-115

50-120

50-120

50-120

50-120

50-120

50-120

20

20

20

20

20

20

20

Surrogates: * ' « , / ' " * •* ' ' •' "f : ' *
DCBP 35-125

Notes:
LCS
MS/MSD
RPD

Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate
Relative Percent Difference
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Health and Safety Plan

Introduction

The Health and Safety Plan (HASP) defines general applicability and general responsibilities
with respect to compliance with Health and Safety programs established for this investigation
and is in accordance with State of California, Department of Industrial Relations, Division of
Occupational Safety and Health (Cal-OSHA), California Code of Regulations (CCR), Title 8,
General Industry Safety Orders, and U.S. OSHA, Code of Federal Regulations, Title 29, (29
CFR), Labor, Part 1910.

A Health and Safety briefing will be held prior to the start of field activities. At a minimum, the
briefing will include:

• Review of HASP
• Explanation of potential contaminants, routes of exposure, signs and symptoms
• Location of first aid kits, fire extinguishers, the nearest phone, etc.
• Route to hospital

Scope and Applicability of the Health and Safety
Plan

The purpose of this site-specific HASP is to define the requirements and designate protocols to
be followed during the Soils RI/FS field activities. Applicability extends to all CDM employees,
their contractors, and subcontractors, for both on- and off-site project related work. For most
activities, all site workers will use the "buddy system." Some "low risk" tasks may be
performed by an individual with an alternative means of communication (i.e., cellular
telephone).

All project personnel, contractors, and subcontractors included, shall be informed by the On-Site
Coordinator (OSC) of the site emergency response procedures and any potential fire, explosion,
health, or safety hazards of the operation. This HASP summarizes those hazards, and defines
protective measures planned during the pre-design and design activities. All visitors to the site will
be required to review the HASP, hi addition, the OSC will be responsible for maintaining copies of
Material Safety Data Sheets (MSDSs) for any chemicals (i.e., instrument calibration gases or
solutions, decontamination detergents or solvents, etc.) that will be handled on-site during the
conduct of the field program. The MSDSs will be contained in a three-ring binder in the possession
of the OSC and will be made available to all field personnel. The following appendices are made a
part of this HASP:

Page 1 of 17
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Omega Chemical Site
Health and Safety Plan

Appendix A - Drilling Standard Operating Procedures
Appendix B - Emergency Action Plan
Appendix C - Heat Stress Guidelines
Appendix D - Safe Work Practices
Appendix E - CDM Health and Safety Plan Signature Form
Appendix F - CDM Field Certification Requirements
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PROJECT NAME: Omega Chemical Site Soils RI/FS Field Investigation

JOB SITE ADDRESS: 12504 East Whittier Boulevard, Whittier, California

WORKGROUPS 1474

CLIENT: Omega Chemical
(OPOG)

REGION: WEST

Site PRP Organized Group

PROJECT #: 10500-

HEALTH AND SAFETY PLAN FORM This document is for the exclusive useCAMP DRESSER & McKEE INC.
of CDM and its sutoconfracforsOMEGA CHEMICAL SITE

CDM Health and Safety Program

CLIENT CONTACTS: Chuck McLaughlin Phone: (909) 222-0387 CDM CONTACT: Sharon L. Wallin (949) 752-5452

REVISION*: 0

( ) AMENDMENT TO EXISTING APPROVED HSP ( ) DATE EXISTING APPROVED HSP

OBJECTIVES: Take samples of surface and subsurface soils and soil gas. Subsurface and soil gas samples will be collected using
direct push technology (Geoprobe system). Surface soil samples will be collected from depths of 0 - 6 inches. Subsurface soils will
be collected at four locations at fifteen foot intervals down to a depth of 85 feet below ground surface (bgs) and at an additional two
locations at depths of 6 feet bgs. Soil gas samples will be collected at depths of 6 and 12 feet bgs.

DESCRIPTIONS AND FEATURES:

The Site is approximately 41,000 square feet in area (200 feet wide x 205 feet long), which is equal to about 1 acre. Two structures are located on the
Site - an approximate 140 by 50 foot warehouse and approximate 80 by 30 foot administrative building. These buildings comprise about one-quarter
of the Site. A loading dock is attached to the rear of the warehouse. The Site is paved with concrete and secured with a 7-foot high perimeter fence
and locking gate. The fence is topped with razor wire. The Site has been and will continue to be used for industrial purp9ses. It is currently being
converted for use by a new tenant for auto body repair. It is CDM's understanding that exterior areas will be used by a third party for vehicle and
miscellaneous storage. See Figures 1-1 and 1-2 for vicinity and Site maps.

SURROUNDING POPULATION:

(X) Residential (X) Industrial ( ) Rural (X) Urban (x) Other-Commercial

k; \i0500\plana\hsp\hspdtft.p Page 3 of 17



HEALTH AND SAFETY FUN FORM

CDM Health and Safety Plan

This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

SITE BACKGROUND: The Omega Chemical facility is located at 12504 East Whittier Boulevard in Whittier, California. The facility reportedly operated as a RCRA spent solvent
and refrigerant recycling and treatment facility, handling primarily chlorinated hydrocarbons and chlorofluoro-carbons from approximately 1976 to 1991. Drums and bulk loads of
waste solvents and chemicals from various industrial activities were processed to form commercial products which were returned to generators or sold in the marketplace. Chemical,
thermal, and physical treatment processes were reportedly used to recycle and reuse the waste materials. Wastes generated from these treatment and recycling activities included still
bottoms, aqueous fractions, and non-recoverable solvents.

Soil gas, soil, and groundwater investigations were preformed by a variety of consultants to Omega between 1985 and 1988. Following issuance of Administrative Order 95-15 by
the U.S. Environmental Protection Agency (EPA) on May 9, 1995, work involving the removal of a large number of drums, containers, and debris, plus decontamination of the
surface of the site, was completed in September 1995. Phase If field activities commenced in November 1995. This work included:

Location and evaluation of previous groundwater monitoring well BMW-1
A shallow soil gas survey
Collection of stormwater
Shallow soil sampling and analysis
Removal/treatment of contaminated near-surface materials
On-site deep soil and groundwater investigation (CPT/HydroPunch™ and one well)
Soil vapor extraction test.

Off-site CPT/HydroPunch™ groundwater investigations were conducted in July 1996 (H-6 through H-13) and in March 1997 (H-14 through H-17) to characterize and define the
downgradient extent of the VOC groundwater plume. The results of the March 1997 off-site investigation were summarized in Technical Memorandum No. 11 A (C2 REM, April
30, 1997), which concluded that elevated levels of volatile organic compounds (VOCs) were present in groundwater further downgradient than expected based on groundwater
modeling results. The site is located in an industrialized area where VOCs have been detected upgradient and downgradient of other industrial facilities. It is likely that the elevated
VOCs detected downgradient from the Omega site are the result of several commingled VOC plumes.

WASTE TYPES: (X) Liquid (X) Solid ( ) Sludge ( ) Gas ( ) Unknown ( ) Other specify.

WASTE CHARACTERISTICS: Check as many as applicable.

( ) Corrosive
(X) Toxic
( ) Inert

( ) Flammable
(X) Volatile
( ) Unknown

( ) Radioactive
( ) Reactive
( ) Other specify.

PRINCIPAL DISPOSAL METHODS AND PRACTICES: Information regarding historical
disposal practices Is not available. Disposal methods for liquid and solid wastes
generated during the Phase 1a investigation field activities are addressed on page 15.

HAZARDS OF CONCERN:

(X) Heat Stress attach guidelines

(X) Cold Stress attach guidelines

( ) Explosive/Flammable

( ) Oxygen Deficient

( ) Radiological

( ) Biological

(X) Motorized Traffic

(X) Noise

( ) Inorganic Chemicals

(X) Organic Chemicals

( ) Other specify

(X) Heavy Machinery

(X) Slips, Trips, & Falls

While using the Geoprobe rig: The exclusion zone is the area within 1.5x drill rig mast
height, the contamination reduction zone is along the perimeter of the exclusion zone.
All protective equipment will be removed in the contamination reduction zone. The
support zone includes field vehicles.

While Sampling: The exclusion zone is an area with a radius of 20 feet. The
contamination reduction zone and support zone are the same as defined above.

The perimeter of the support zone will be delineated with caution tape. Unauthorized
personnel and the general public will not be allowed within any work zones. The
following measures alone or in combination may be used to secure the site:
- temporary fencing
- contractor personnel on site at all times
- security hired by the contractor
- locking well covers and equipment
- temporary covers over open borehole if necessary
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HEALTH AND SAFETY PLAN FORM This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

CDM Health and Safety Program

HAZARDOUS MATERIAL SUMMARY: Waste types detected in soils are in bold text below:

CHEMICALS:

Acids

Pickling
Liquors

Caustics

Pesticides

Dyes/Inks

Cyanides

Phenols

Halogens

PCBs

Metals

Other
specify:

SOLIDS:

Fly ash

Asbestos

Milling/Mine
Tailings

Ferrous
Smelter

Non-Ferrous
Smelter

Other
specify.

SLUDGES:

Paint
Pigments

Metals
Sludges

POTW Sludge

Aluminum

Other
specify:

SOLVENTS:

Halogenated
Solvents

Non-Halogenated
Solvents

Other
specify:

OILS:

Oily
Wastes

Gasoline

Diesel

Other
specify:

OTHER:

Laboratory

Pharmaceutical

Hospital

Radiological

Other
specify.

OVERALL HAZARD EVALUATION: ( ) High ( ) Medium (X) Low ( ) Unknown (Where tasks have different hazards, evaluate each. Attach
additional sheets if necessary)

JUSTIFICATION: Grossly contaminated soils have been removed. No imminent threat to human health persists. Contaminant concentrations in
surface and subsurface soils are fairly low across most of the Site.

FIRE/EXPLOSION POTENTIAL: ( ) High ( ) Medium (X) Low ( ) Unknown

BACKGROUND REVIEW: (X) Complete ( ) Incomplete
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HEALTH AND SAFETY PLAN FORM This document is for the exclusive use CAMP DRESSER & McKEE INC.
of CDM and its subcontractors OMEGA CHEMICAL SITE

CDM Health and Safety Program

KNOWN
CONTAMINANTS

Acetone

Chloroform

Freon 1 1

Freon 113

Methylene Cloride

1,1-Dichloroethene

Tetrachloroethene

Trichloroethene

HIGHEST
OBSERVED

CONCENTRATION
( in soil)

34 mg/kg

3 mg/kg

220 mg/kg

590 mg/kg

1 00 mg/kg

60 mg/kg

510 mg/kg

140 mg/kg

PEL/TLV
ppm or mg/m3

(specify)

750 ppm

2 ppm

100 ppm

1,000 ppm

50 ppm

1 ppm

25 ppm

50 ppm

IDLH
ppm or mg/m3

(specify)

20,000 ppm

1 ,000 ppm

10,000 ppm

4,500 ppm

5,000 ppm

500 ppm

500 ppm

1 ,000 ppm

SYMPTOMS/EFFECTS OF ACUTE EXPOSURE

Eye & nose irritation, headache, giddiness, nausea,
fatigue

Mental dullness, headaches, anesthesia, dizziness

Incoordination, tremors; dermatitis; frostbite; cardiac
arrhythmias; cardiac arrest.

Irritated throat, drowsiness, dermatitis; in animals:
cardiac arryhthmias.

Weakness; tingling and numbness; vertigo; nausea.

No acute effects.

Irritated eyes, nose, throat; flushed face and neck;
dizziness.

Vertigo; visual disturbance, headache; drowsiness.

PHOTO
IONIZATION
POTENTIAL

(eV)

9.69

11.4

11.77

11.99

11.35

11.0

9.32

9.45

eV = Electron Volt PEL = Permissible TLV = ppm = parts per mg/kg = milligrams per kilogram
Exposure Limit Threshold million IDLH = Immediately Dangerous to Life and Health

Limit Value mg/m3 = milligrams per cubic meter
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HEALTH AND SAFETY PLAN FORM This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

CDM Health and Safety Program

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-STANDARD OPERATING
PROCEDURES/SITE LOCATION (attach additional sheets as necessary)

Please see page 1 0 for a summary of potential safety issues and remedies
for each task

1 Drill soil borings to approximately 6 and 85 feet bgs using Geoprobe
drilling techniques Also collect soil samples for analysis of physical
characteristics and lithologic descriptions

2 Surface soil sampling using hand auger or Geoprobe drilling techniques

3 Soil gas sampling using hand auger or Geoprobe drilling techniques

TYPE

Intrusive
Non-Intrusive

Intrusive
Non-Intrusive

Intrusive
Non-Intrusive

LEVEL OF PROTECTION

PRIMARY

A B C D
Modified

A B C D
Modified

A B C D
Modified

CONTINGENCY

A B C D
Modified or Exit Area

A B C D
Modified or Exit Area

A B C D
Modified or Exit Area

HAZARD &
SCHEDULE

LOW

Fall/Winter 2003

LOW

Fall/Winter 2003

LOW

Fall/Winter 2003

PERSONNEL AND RESPONSIBILITIES CDM HEALTH
NAME FIRM/REGION CLEARANCE RESPONSIBILITIES TASK

Sharon Wallin COM/WEST - Project Manager 1-2-3
Mike Hoffman COM/WEST C-S Geologist 1-2-3
Will Grove COM/WEST C-S On-Site Coordinator 1-2-3

Personnel listed on this page with CDM health clearance have been trained in accordance with the requirements of 29CFR Part 1910 120, and have met the requirements of the medical
monitoring and respiratory protection programs The medical monitoring programs entails.at a minimum, an initial, annual, and exit medical examination and the provision for additional
examinations based on exposure and at the request of the employee The respiratory protection program requires FIT testing and training in the proper selection, use, and maintenance of
respirators Please see page 11 for a summary of personnel responsibilities

C-T = Trained for Level C which includes respiratory training and respirator fit testing within the past year
C-S = Completed 8 hours Supervisor training and has a minimum of 24 hours of field experience under supervisor-trained personnel
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Omega Chemical Site

Summary of Safety Issues and Remedies by Task

Task

1 . Drilling - Geoprobe

2. Surface and subsurface
soil sampling

3. Soil gas sampling

Safety Issues

a) Work around heavy
equipment

b) Work around motorized
traffic

c) Excessive noise

d) Exposure to chemicals in
soil (if drilling) and air

e) Heat stress

f) Slips, trips, falls

Remedies

a) Wear hard hats, safety glasses, and steel
toed boots. Follow attached Drill Rig SOPs
(Appendix A)

b) Use traffic cones and caution tape as
necessary. Arrange drilling and sampling
equipment to allow sufficient room safe
working conditions. Arrange site with
several escape routes in the event of
evacuation.

c) Wear hearing protection, as necessary

d) Wear clothing, gloves, eyewear and
footwear that provides adequate chemical
exposure protection. Monitor breathing
zone for organic vapors. All workers must
read the Health & Safety Plan and
Sampling and Analysis Plan prior to
commencing sampling activities.

e) Follow heat stress guidelines (Appendix C)

f) Keep work area clear of obstructions and
well lit if working at night. Control access
to work zones (i.e., caution tape or fencing,
as necessary)

k-\19568\plans\hsp\hspdft.pl9
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Omega Chemical Site

Summary of Personnel Responsibilities

On-Site Coordinator
Implementation of the Health and Safety Plan in the field including the following activities:

site safety meeting to discuss contents of the Health and Safety Plan, potential hazards, safe
work practices, personal protective equipment, and emergency procedures

site safety meetings shall be conducted prior to start-up of field activities (pre-entry) and
whenever site location or conditions change. Health and safety "tailgate" meetings shall be
conducted every morning

maintain field documentation including attendance sheets from safety meetings

maintain copies of the Health and Safety Plan, Sampling and Analysis Plan, and any other
applicable documentation at field location(s)

perform site inspections to determine the effectiveness of the site Health and Safety Plan
I

ensure that personal protective equipment is available and used by field personnel as
necessary

maintain copies of material safety data sheets (MSDS) for all chemicals handled on-site (i.e.,

I chemicals used during decontamination activities or calibration gases and solutions) and
ensure that they are readily accessible by field personnel

control access to work areas

monitor and document breathing zone air monitoring during field activities

P - establish evacuation routes and assembly points at each site location in the event of an
emergency

designate an alternate Site Health and Safety Coordinator if the primary Site Health and
Safety Coordinator is absent from the work area

k \16598\plans\hsp\hspdft pll
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I
m Omega

| Summary of Personnel Responsibilities (Continued)

• Technical Staff (Geologists and Technicians)
read and understand Site Health and Safety Plan and Sampling and Analysis Plan and
adhere to all procedures

P - participate in the medical surveillance program

participate in health and safety training (basic 4
courses at a minimum) and site safety meetings

• - participate in health and safety training (basic 40-hour and annual 8-hour refresher training

I maintain personal protective equipment, including safety glasses, steel-toed boots and
respiratory protection equipment as required

I respond to emergencies by directing evacuation and summoning emergency assistance, as
necessary •

I

I

I

I

I

I

I

I

I

I

I
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HEALTH AND SAFETY PLAN FORM This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

CDM Health and Safety Plan

PROTECTIVE EQUIPMENT: Specify by task, Indicate type and/or material, as necessary. Use copies of this sheet, if needed.

LEVEL: A - B - C - D - MODIFIED (X) Primary ( ) Contingency
TASK: 1-2-3 See definition of tasks on page 9

RESPIRATORY: (X) Not Needed

( ) SCBA, Airline:

( ) APR:

PROT. CLOTHING: ( ) Not Needed

( ) Splash Suit:

( ) Water-resistant Tyvek Coverall

( ) Saranex Coverall

( ) Cartridge:

( ) Escape Mask:

( ) Other:

( ) Encapsulated Suit:

( ) Apron:

(X) Coverall: or

(X) Other: Work Clothes

HEAD AND EYE: ( ) Not Needed

(X) Safety Glasses:

( ) Face Shield:

( ) Goggles:

(X) Hard Hat, Task 1

(X) Other: Hearing Protection, if
necessary

GLOVES: ( ) Not Needed

(X) Undergloves: surgical

(X) Gloves: Nitril 5 mil

( ) Overgloves:

BOOTS: ( ) Not Needed

Boots: (X) Steel-Toe

LEVEL: A - B - C - D - MODIFIED ( ) Primary (X) Contingency
TASK: 1-2-3 See definition of tasks on page 9

RESPIRATORY: ( ) Not Needed

( ) SCBA, Airline:

(X ) APR: MSA Full Face

PROT. CLOTHING: ( ) Not Needed

( ) Splash Suit:

( ) Tyvek Coverall or

( ) Saranex Coverall

(X) Cartridge: GMC-H

( ) Escape Mask:

( ) Other:

( ) Encapsulated Suit:

( ) Apron:

(X ) Coverall:

(X) Other: Work Clothes

HEAD AND EYE: ( ) Not Needed

( ) Safety Glasses:

( ) Face Shield:

( ) Goggles:

(X) Hard Hat, Task 1

(X) Other: Hearing Protection, as
necessary

GLOVES: ( ) Not Needed

(X) Undergloves: Nitril 5 mil

( ) Gloves:

(X) Overgloves: Nitril

BOOTS: ( ) Not Needed

Boots: (X) Steel-Toe

Overboots: Nitril, as necessary
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HEALTH AND SAFETY PLAN FORM

CDM Health and Safety Program

This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

MONITORING EQUIPMENT: Specify by task (see bold text). Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS (Includes schedules of use)

Combustible
Gas Indicator (factory calibrated
every 3 months)

0-10% LEL No Explosion Hazard
1-2-3 10-25% LEL Potential explosion hazard, notify

SHSC.
>25% LEL Explosion hazard; interrupt

task/evacuate.
20.8% O2 Oxygen normal.
<20.8% O2 Oxygen Deficient, notify SHSC.
<19.5% O2 Interrupt task/evacuate.

For confined space entry, during work in boreholes or wells,
when waste is newly disturbed. Whenever the photoionization
detector measures organic vapors that exceed 1,000 ppm.

Photoionization
Detector (maintenance and
calibration schedule provided in
Sampling and Analysis Plan)

(X)11.7eV or ( )10.2eV*
( ) 9.8 eV
Type: Thermo 580B. or equlv.

1-2-3 Background -1 ppm: Level D
1-5pprn: Level C
>5 ppm: Leave site. Notify HSM.

* If over 10 ppm ambient, check concentrations
using a PID equipped with an 11.7 eV lamp.

Background readings taken hourly, at a minimum, or when site
conditions change. Initial air monitoring will be conducted prior
to beginning work at each site location. Periodic air monitoring
at the borehole, sampling location, etc., and in the breathing
zone every 15 minutes, or any time odors are detected. If
sustained organic vapors exceed background levels in the
breathing zone by more than 1 ppm, don Level C respiratory
protection and perform compound-specific air monitoring
(detector tubes).

Flame lonization
Detector

Type: Foxboro 128. orequiv.

1-2-3 Background -1 ppm: Level D
1-5 ppm: Level C, collect detector tubes.
>5 ppm: Leave site. Notify HSM.

To be used only if site conditions change and cause the
photoionization detector to become unusable. Such conditions
would include very humid or rainy days where condensation
forms on the PID lamp. Air monitoring using the flame
ionization detector would follow the same frequency and
protocol listed above for the photoionization detector.

Other
Specify: Visual Monitoring for
Respirable Dust

1 -2-3 If team observes visible concentrations of dust in
air, or dry windy conditions that produce dusts, don
level C or leave area.

OSHA PEL for ambient particulate is 15 mg/m3. At this
concentration, dust clouds become visible.
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HEALTH AND SAFETY PLAN FORM This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

CDM Health and Safety Program

DECONTAMINATION PROCEDURES

Personnel Decontamination

Summarize below and/or attach diagram; discuss
use of work zones.

Level D: Remove hardhat
Remove gloves
Remove safety glasses
Wash hands and face

Level C: Remove hardhat
Rinse overboots
Rinse outer gloves
Remove overboots then outer gloves
Remove Tyvek coverall
Remove respirator
Remove inner gloves
Wash hands and face

( ) Not Needed

Sampling Equipment Decontamination

Summarize below and/or attach diagram;
discuss use of work zones.

• Wipe off large amounts of dirt

• Wash in Alconox and tap water

• Rinse with reagent-grade methanol to remove
residual organics, if necessary

• Double rinse in deionized/distilled water

• Air dry and covered or wrapped in plastic (if
not immediately used)

( ) Not Needed

Heavy Equipment Decontamination

Summarize below and/or attach diagram;
discuss use of work zones.

Geoprobe rigs will be steam cleaned prior
to arriving on site and prior to leaving the
site.

Large items (i.e., casing, augers, drill bits,
etc.) will be steam cleaned and placed on
clean polyethylene sheeting and allowed to
air dry

( ) Not Needed

Containment and Disposal Method

Disposable PPE will be segregated based on type
of sample collected, then bagged and stored in 55-
gallon drum containment area for later disposal, if
suspected to be hazardous. Typically, disposable
PPE will be double bagged and disposed of as
solid waste in dumpsters.

Containment and Disposal Method

Contaminated solid waste will be stored onsite in
55-gallon drums in the drum containment area.
Liquid waste will be stored onsite in Baker tanks
and 55-gallon drums, or discharged directly to
on-site treatment facilities. If liquid waste is
determined to be non-hazardous, it may be
discharged directly to storm drains, if approved
by applicable regulatory agencies. Waste will be
temporarily stored onsite pending evaluation of
analytical results to determine correct disposal.

Containment and Disposal Method

A decontamination area will be provided for
steam cleaning heavy equipment. The area
will be determined during site access
activities. All water/solids generated will be
contained in Baker tanks, 55-gallon drums,
or rolloff bins, for later disposal.
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HEALTH AND SAFETY PLAN FORM

CDM Health and Safety Program

This document is for the exclusive CAMP DRESSER & McKEE INC.
use of CDM and its subcontractors OMEGA CHEMICAL SITE

EMERGENCY CONTACTS

Water Supply
Site Telephone
EPA Release Report:
CDM 24-Hour Emergency:
Facility Management:
Other (Specify)
CHEMTREC

PHONE #:

1-800-424-8802
1-800/SKY-PAGE 31821 #

800-424-9300

EMERGENCY CONTACTS CONTACT NAME

CDM 24-Hour Emergency Line Chris Marlowe

Health and Safety Manager
Client Officer
Project Manager
EPA Contact
Client Contact

Pat Dentler
Steve Brewer
Sharon Wallin
Christopher Lichens
Chuck McLaughlin

State Environmental Agency
State Spill Contractor Office of Emergency Services
Fire Department
Police Department
State Police
Health Department Department of Health Services
Poison Control Center Poison Hotline

PHONE #:

800-SKYPAGE
(at tone enter 31821)

505-881-3077
949-752-5452
949-752-5452
415-947-8000
909- 222-0387

213-620-5607
911
911
911
213-974-7875
213-484-5151

ATTACHMENTS

Drilling Standard Operating Procedures (Appendix A)
Emergency Action Plan (Appendix B)
Heat Stress Guidelines (Appendix C)
Safe Work Practices (Appendix D)
HSP Signature Form (Appendix E)
Field Certification Requirements (Appendix F)

MEDICAL EMERGENCY

Hospital Name:
Hospital Address:

Presbyterian Intercommunity Hospital
12401 E.Washington Blvd.
Whittier, CA

Name of 24-Hour Ambulance: Emergency
Route to Hospital:

911

562- 698-0811

911

HEALTH AND SAFETY PLAN APPROVALS
Prepared by: Angela Patterson Date: 01-23-02

Travel west on Washington Blvd. approximately 0.25 miles. The hospital is on the
right hand (north) side of Washington Blvd.

See Page 17 (hospital and site locations illustrated)

OSC Signature:. Date:

HSM Signature:. Date:

82 08-110 \reportsShsp\hspf nl.pl 6
Rev: 0, 10/6/95
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I Appendix B

Standard Operating Procedures

Soil Boring and Rock Coring

™ Subsurface Soil Sampling

I Duplicate and Split Sample Preparation

Chain-of-Custody Procedures

• Field Logbook

• Field Sampling Equipment Decontamination

Air Sampling for Summa Canisters

I

I

I

I

I

I

I

I

I

I
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TOM-009
SOIL BORING AND ROCK CORING

1.0 GENERAL

This section provides a discussion of different boring installation methods that can
be used. Also included is a section on rock coring and selection of drill hole
locations. The purpose of this section is to provide the reader with overall
guidance on the installation of borings and not specific procedures. Drilling
activities generally will be conducted by a subcontractor.

The selection of the most appropriate boring method must be dictated by the
purpose of the boring as outlined in the site specific Sampling and Analysis Plan
(SAP). Although this subsection focuses on drilling for sampling purposes, it is
important to recognize that borings are also required for in situ testing of

I subsurface materials and groundwater, and to allow installation of monitoring
devices including wells. I

The planning, selection, and implementation of any drilling program requires
careful consideration by qualified, experienced personnel. At a minimum, the
following general steps are required.I

I - Review of existing site, area, and regional subsurface, geologic, and
hvdroReologic information including physical and chemical

I

I

I

I

I

I

I

I

I

I

I

Review of existing site, area, and regional subsurface, geologic, and
hvdrogeoloeic information including physical and chemical
characteristics. This may include the results of a surficial geophysical
survey (TOM-011) or a fracture trace analysis.

• Development of a site-specific health and safety program.

• Definition of the purpose of the drilling and sampling, selection of
drilling methods and general site layout, and preparation and execution
of the drilling contract.

• Field implementation and decontamination including continuous
inspection by qualified, experienced personnel.

• Reporting.

Selection and implementation of soil dri l l ing and sampling methods also require
that specific considerations be given to the Following issues, which are common to
all drill ing at or near hazardous waste sites:

• Prevention of contaminant spread, especially vertical migration in the
borehole.

• Maintenance of sample integrity.
• Minimization of disruption of existing conditions.
• Minimization of long-term impacts.
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2.0 POWERED AUGERS

Powered augers are motor-driven and advanced by a helical worm with sections
that can be screwed together. Three types of powered augers are hollow-stem,
solid-stem, and bucket augers. The augers themselves are available in sizes
ranging from 2 to 48 inches in diameter. The auger can be either hand held or
rig mounted. The rig generally does not require additional lifting devices,
although a simple hoist and tripod is useful in holes more than 10 feet deep.

Auger flights are available in several types depending on their intended use.
These consist of single-flight earth augers, double-flight earth-rock augers,
double-flight rock augers, and high-spiral augers (Figure 1).

The maximum depth of penetration that can be achieved with powered augers is
limited by the geologic material, the depth to water, and the length of the drill
rod that can be accommodated by the drilling rig. In general, the depth is limited
to between 100 and 200 feet. The advantage of~auger boring over wash boring,
percussion, and rotary drilling is that the cuttings brought to the surface (although
disturbed) are generally suitable for positive identification of the soil material but
not for precise soil content. Using powered augers also makes it easier to
determine the groundwater level, casing is not generally needed, except when
drilling through noncohesive sand and gravel and sometimes when drilling below
the water table. Drilling practice has shown that, where applicable, powered
auger drilling is preferable to many other methods because the work progresses
fast in drilling holes shallower than 100 feet (when intact samples are not
required).

2.1 Hollow-Stem Augers

Hollow-stem augers (helical augers) (Figure 2) are a type of powered auger used
primarily to advance the borehole when"soil sampling is required. The auger
shown has a screen section (screened auger") to allow groundwater samples to be
collected as the auger is advanced. The "hollow-stem auger consists of: (1) a
section of seamless^steel tube with a spiral flight to which are attached a
finger-type cutter seat at the bottom and an adapter cap at the top, and (2) a
center drill stem composed of drill rods to which are attached a center plug with a
drag bit at the bottom and an adapter at the top. The adapters at the top "of the
drill stem and auger flight are designed to allow the auger to advance with the
plug in place. As" the hole is drilled, additional lengths of hollow-stem flights and
center stem are added. The center stem and plug may be removed at any time
during the drilling to permit disturbed, undisturbed, or core sampling below the
bottom of the cutter head by using the hollow-stem flights as casing. This process
also permits the use of augeVing in loose deposits below the water table. Where
this technique is used in unconsolidated material below the water table, fluids of
known chemical quality may be used to control groundwater inflow. Undisturbed
samples taken in this manner may be more useful than those taken from a cased
hole, since the disturbance cause'd by advancing the auger is much less than that
caused by driving the casing. Augers" of this type are available with hollow stems
having inside diameters from 2-3/4 to 6 inches.
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FIGURE 1

AUGER FLIGHTS

Single-Flight Earth Auger

(cl

Double-Flight Rock Auger

(b)

Double-Flight Eirth-Rock Augtr

Id)

High-Spiral Auger

Source: U.S. EPA. 540/P-87/001. A Compendium of Superfund Field Operations Methods.
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FIGURE 2

HOLLOW-STEM AUGER

SCREEN
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Source: U.S. EPA. 540/P-S7/001, A Compendium of Superfund Field Operations Methods.
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The use of hollow-stem augers is advantageous, because drilling fluids that need
to be controlled and limited when advancing a borehole are used only under
special circumstances. The augers also allow direct access for soil sampling
through the hollow inner part of the auger stem. The depths to which
hollow-stem augers can bore are limited by the geologic formation and depth to
groundwater. Hollow-stem augers are used primarily in formations that do not
cave or have large boulders.

Upon reaching the desired depth, a small-diameter casing and screen can be set
inside the hollow stem to produce a monitoring well. The augers are removed by
section while the well screen and risers are held in place. Typically, one five-foot
section of auger is removed at a time. In incompetent formations, the borehole
surrounding the screen may be allowed to cave around the screen, or a clean sand
or gravel pack may be installed as the augers are withdrawn. Once the screen is
properly covered (usually to 2 feet above the top of the screen), a clay (bentonite)
seal is installed. As a final step, grout or other impermeable material is tremied
in place on top of the clay seal to ground level as the remaining auger sections
are removed. Careful installation of clay and/or grout seals is essential, especially
in areas where multiple aquifers are encountered.

Allowing the formation to collapse around the well may damage the screen
and/or risers. Depending on formation material, sand or gravel pack may provide
a better performing well.

2.2 Solid-Stem Augers

Solid-stem augers (Figure 3) are a type of powered auger that is advanced into
the ground by the rotation and downward pressure of a rotary drill rig. These
augers have interchangeable heads or bits for use in various types of soil.

As the solid-stem auger is advanced into the ground, new auger sections are
added. Auger borings may be advanced to a "depth of about 100 feet, depending
on the soil conditions encountered. Casing may be used to prevent caving in of
unstable soil, especially below the water table, when the auger is removed for
sampling or placement of a monitoring well. The soil displaced by the auger is
transported to the surface by the auger blade. This soil snows the general type of
material through which the auger is passing, but definite determinations cannot be
made about the depth from which the soil'was excavated or about the soil
structure.

Solid-stem augers are most efficient in advancing a boring in moist, cohesionless
soils with sonie apparent cohesion and in medium-soft to stiff cohesive soils.
These augers are not well suited for use in very hard or cemented soils, very soft
soils, or saturated cohesionless soils.

Borings advanced with solid-stem augers are not useful when it is necessary to_
obtain undisturbed samples of soil material or to determine the location of soil
contacts. Under certain conditions, solid-stem auger borings are useful in
providing holes for monitoring well installation, ft should be noted that it is
almost impossible to drill through a contaminated soil zone with a solid-stem
continuous-flight auger without 'downward transport of contaminants.
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FIGURE 3

SOLID-STEM AUGER

Large Helical orWorm-Typ« Augirs

JESG

n

Soracue & Henwood
Barrel Auoeti

BUOJ Comirmoui
Hencil AugersSooon Aucer VicksDur? Hincec Aucer

Source: U.S. EPA. 54Q/P-S7/OC1. A Compendium of Superfund Field Operations Methods.
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23 Bucket Augers

The bucket auger is a type of powered auger that consists of a cylindrical bucket
10 inches to 12 inches in diameter with teeth arranged at the bottom. The bucket
is fastened to the end of a drill bar that is rotated and pushed downward. The
bucket is then filled, brought to the surface, and emptied by tipping it over.
Bucket holes more than 3 feet in diameter may be drilled using a special
attachment. With some types of cable tool drilling equipment, it may be difficult
to reach some sites that are steep or marshy.

3.0 MUD AND WATER ROTARY DRILLING

In rotary drilling, the borehole is advanced by rapid rotation of the drilling bit,
which cuts, chips, and grinds the material at the bottom of the hole into small
particles. The cuttings are removed by pumping water or drilling fluid from a
sump down through The drill rods and bit and up the annulus between the
borehole wall and" the drill rods. This water flows first into a settling pit and
ultimately back to the main pit for recirculation. Water alone may be used when
the depth is small and the soil is stable. Drilling mud is sometimes preferred,
since the required flow is smaller and the mud serves to stabilize the hole;
however, the mud may clog permeable soil units. A sample should be collected of
any material introduced into the well (water, drilling mud, additives, etc.). The
sample should be retained for future analysis if any questions of contamination
arises. A section of casing is used to start the hole, but the remaining part of
exploratory boreholes advanced by rotary drilling is usually uncased except in soft
soils.

When rotary drilling is used for exploratory borings, items such as motors, rotary
driving mechanisms, winches, and pumps, are generally assembled as a unit, witn a
folding mast mounted on a truck or tractor. The unit may also be mounted on
intermediate skids so that it can be placed on a raft or moved into places
inaccessible to motor vehicles.

Many types of rotary drilling bits are used, depending on the character of the
material to be penetrated. "Fishtail bits and two-bladed bits are used in relatively
soft soils and three- to four-bladed bits in firmer soils and soft rock. The cutting
edges are surfaces with tungsten carbide alloys or are formed by special
hard-metal inserts. The bits used in rock have several rollers with hard-surfaces
teeth. The two-cone bits are used in soft or broken formations, but the tri-cone
and roller bits provide smoother operation and are more efficient in harder rocks.
The number 01 rollers and the number and shape of the teeth are varied in
accordance with the character of the rock. Relatively few and large teeth are
used in soft rock, and the teeth are interfi t t ing so that the bit will be self-cleaning.
The teeth in all bits are flushed by drilling fluid flowing out of vents in the base of
the bit. Boreholes produced by rotary drilling may be cased to provide stability.
The drill rod and bit can be removed'from the borehole, and a sampler can be
lowered through the casing to remove soil from the bottom of the boring.
Uncased boreKoles are often filled with water to stabilize the hole and to remove
material ground up by the boring tools. Water will exert a stabilizing effect on
the parts "of the hole that extend~belo\v groundwater level; however, above the
water table, the water may result in a loss of soil strength and a collapse of the
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hole. Water alone generally prevents neither caving of borings in soft or
cohesionless soils nor a gradual squeezing-in of a borehole in plastic soils.
Uncased boreholes filled with water are generally used in rock and are often used
in stiff, cohesive soils.

An uncased borehole can often be stabilized by filling it with a properly
proportioned drilling fluid or "mud", which, when circulated, also serves' to remove
ground-up material from the bottom of the hole. A satisfactory drilling fluid can
occasionally be obtained by mixing locally available fat clays with water, but it is
usually advantageous and often necessary to add commercially prepared drilling
mud additives, when suitable native clays are not available, the drilling fluid is
prepared with commercial products alone. These mud-forming products consist of
a highly colloidal, gel-forming, thixptropic clays-primarily bentonite-with various
chemicals added to control dispersion, thixotropy, viscosity, and gel strength. A
sample of the drilling fluid should be analyzed to eliminate the possibility of
introducing contamination into the borehole.

The stabilizing effect of the drilling fluid is caused in part by its higher specific
gravity (in comparison with water alone) and in part by the formation of a
relatively impervious lining or "mudcake" on the side walls of the borehole. This
lining prevents sloughing of cohesionless soils and decreases the rate of swelling
of cohesive materials. The drilling fluid also facilitates removal of cuttings from
the hole. The required velocities and volume of circulation are smaller than for
water alone, and the problem of uncontrolled erosion at the bottom of the hole is
decreased. Furthermore, the drilling fluid is thixotropic; that is, it stiffens and
forms a gel when agitation is stopped, and it can be liquified again by resuming
the agitation. Drilling mud is, therefore, better able than water to keep the
cuttings in suspension during the time required for withdrawal and reinsertion of
boring and sampling tools. It also reduces abrasion and retards corrosion of these
tools.

Rotary drilling is best suited for borings with a diameter of not less than 4 inches;
a diameter of 6 to 8 inches is generally preferred when the method is used for
exploratory boring. In most soils and rocks, the rate of progress is greater than
that of other metRods. However, rotary drilling is not well suited for use in
deposits containing very coarse gravel, numerous stones and boulders, or chert
nodules; in badly fissured or cavernous rock; or in very porous deposits with a
strong groundwater flow, since an excessive amount of drilling fluid may be lost by
seepage in such formations. Judicious selection of drilling mud additives and lost
circulation material can ameliorate fluid loss problems. This method has a rapid
drilling rate and generally can avoid placement of a casing by creating a mud
lining "on the wait of the well.

Major disadvantages of rotary drilling are as follows: (1) if not properly used,
drilling fluids may introduce potential contaminants into the borehole; (2) a large
amount of water'needs to be controlled after use; and (3) the problem of lost
circulation exists in highly permeable or cavernous geologic formations. The
"filter cake" produced"wh'en drilling mud is used may reduce the permeability in
water-bearing zones. Proper completion and well development can significantly
lessen the adverse effect of filter cake and mud invasion into a formation.
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When using the rotary drilling method for the installation of monitoring wells,
care must Be exercised to prevent recirculation of potentially contaminated
drilling fluids into uncontaminated formations. In addition,'during well
development, drilling fluids must be thoroughly flushed from the borehole and the
invaded zone to ascertain that samples collected are representative of true
formation fluids.

4.0 AIR ROTARY METHODS

Air rotary rigs operate in the same manner as mud rotary drills, except the air is
circulated down the drill pipe and returns with the cuttings up the annulus. A
variation of the air rotary method is the air hammer metRod, which uses a
pneumatic or percussion hammer that pulverizes rock and uses air to return
cuttings to the surface.

Air rotary rigs operate best in hard rock formations. Formation water is blown
out of the hole along with the cuttings, so it is possible to determine when the
first water-bearing zone is encountered. After filtering water blown from the
hole, collection and field analysis may provide preliminary information regarding
changes in water quality for some parameters. Where significant water inflow is
encountered, foaming agents may be added to enhance the ability of the air
stream to remove cuttings from the wellbore. Formation sampling ranges from
excellent in hard, dry formations to nonexistent when circulation is lost in
cavernous limestones and other formations with cavities.

Casing is required to keep the borehole open when drilling in soft, caving
formations below the water table. When more than one water-bearing zone is
encountered and where the hydrostatic pressures are different, flow between
zones will occur between the time the drilling is done and the time the hole can
be properlv cased and one zone grouted off. Multiple casing strings can be used
to rectify this problem, if necessary. Synthetic drilling aids are not usually used in
air rotary drilling. If the air is filtered to capture compressor lubricants,
contamination can be minimized more effectively than with other methods. In
badly contaminated subsurface situations, air rotary drilling must be used carefully
to minimize the exposure of drilling personnel to potentially hazardous materials.'

Air rotary methods are conducive to drilling in hard rock and other consolidated
formations where a mud or water lining is unnecessary to support the walls
against caving. An important advantage of using the air rotary method is that
contamination of the water zone is not a factor since no drilling fluid is used.

5.0 DRIVE AND WASH METHODS

The drive-and-wash method is similar to cable tool drilling. In this method of
drilling, the casing is driven by a weight or hammer into tRe unconsolidated
materials. Soil entering the casing is'washed out by circulating drilling fluid
(water), and the casingls advanced again. A water rotary wash may also be used
to clean the inside of the casing.

Drive and wash is limited to unconsolidated materials. The casing also acts as a
temporarv seal to prevent cross-contamination of aquifers. Although faster than
cable too) dril l ing, drive and wash is not a very rapid method. If the wash water
is not recycled, large quantit ies of fluids may require collection and disposal.
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6.0 ROCK CORING

Rock coring techniques are used to obtain a continuous sample of rock at the
project site"for field logging and to provide samples of intact rock for laboratory
testing. Additional information about the rock mass is available by careful
observation of rig performance during drilling, drilling rate, bit wear, and loss of
drilling fluid.

Prior to commencing the field explorations, the site geologist should specify the
following items:

• Locations of rock-coring explorations
• Depth of rock-core penetration
• Length of core-run (usually 5 ft.)
• Specific rock-coring procedures

The site geologist should identify the locations of rock-core explorations with
survey stakes and flagging. Locations of the explorations should be approximately
determined by the Ffeld Geologist using pocket-transit and pace method and
should be plo'tted on the site base map.

The site geologist should indicate the information to be recorded during the
rock-coring operation. The recorded information should include but not
necessarily be limited to the following:

• Drill rate (minutes per foot)
• Type and size of bit
• Core number
• Depth range
• Core recovery (inches)
• Rock Quality Designation (RQD in percent; for NX-size core only)

The rock core should be classified by the site geologist using a rock classification
system established for the program. 'There is no universal core barrel or drilling
e'quipment for rock coring. Trie geologic and topographic conditions as well as
the requirements of the project will dictate the type of equipment to be employed.

The following factors can result in good core production and should be observed
during rock coring.

• Prepare a level and stable drilling platform before commencing the
boring.

• Keep the drill stem as nearly vertical as possible. On deep core holes,
true alignment of the casing'is critical. The driller may elect to use a
heavy drilling mud instead of casing to support the bore hole walls: this
procedure is"not as desirable undefsome conditions, but acceptable if
satisfactory information is obtained.

• Wash the casing out thoroughlv before inserting the core barrel.
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• Inspect the selected core barrel and bit for wear, general cleanliness, and
free movement of all parts. Reject any barrel or bit that appears
unsatisfactory.

• Pump recirculated drill fluid down the drill rods and observe a return
flow before commencing drilling operations.

• Carefully measure all lengths of rod, core barrel, and stick-up through all
phases of drilling for accurate depth determination.

• Drill with minimal vertical pressure and rotation. Most rigs are
equipped with a selection of gear ratios and a variable
hydraulically-controlled feed mechanism. Driller expertise in selecting
the correct combination of speed and feed rate is invaluable.

• Water return should be no more than just sufficient to bring the bore
hole cuttings to the surface.

• Place the core carefully in the core box from left to right, top to bottom.

• If 100 percent recovery was not obtained, the bore hole should be
sounded to determine if the missing core still remains in the bottom of
the borehole.

7.0 DRILLING HOLE LOCATIONS

The locations for drilling holes, should include the following:

• Select desired hole location(s) and plot on design package parcel map.

• If possible, visit the site with the driller, and check it for acceptability,
such as

• Land owner access - if not previously acquired by Client and main
accessibility.

• Is the site adequate for a drilling operation (contractors decision) i.e.,
water supply, space, absence of overhead utilities.

Even if no physical evidence of underground utilities is observed, all
appropriate companies must be contacted to ensure that none actually
exist.

If site is not suitable, relocate to a acceptable location, preferably one
which will not require obtaining another permit. Check to insure that
the new location will fu l f i l l the"original intent for the exploration.

CDM Environment,:! Man^-'iv.cr.: i'raci::c Revision " ""15'9-
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Document No.: DOE/HWP-100
Revision: 0
Date: July 1990
Page 9-1 of 9-10

HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM
STANDARD OPERATING PROCEDURE 9

SUBSURFACE-SOIL SAMPLING

1. OBJECTIVE

The objective of this procedure is to define the requirements for the collection of soil
(unconsolidated zone) samples with hand augers, Shelby tubes, or split-spoon samplers.

2. BACKGROUND

For the purpose of this procedure, subsurface soil samples are considered to be those
collected below a depth of 1 ft using a split-spoon or Shelby-tube soil sampler. Samples
collected from the surface to a depth of 1 ft are addressed in Hazardous Waste Remedial
Actions Program (HAZWRAP) Standard Operating Procedure (SOP) 8, "Surface Soil
Sampling."

Shallow soil samples (to depths of 10 ft) may be collected using hand augers. However,
soil samples collected with a hand auger are commonly of poorer quality than those collected by
split-spoon or Shelby-tube samplers. Hand-augered samples should not be used for projects
requiring Data Quality Objective (DQO) Level C or D quality assurance/quality control.

Split-spoon and Shelby-tube samplers are driven into undisturbed soil by percussion or
hydraulically pushed through hollow-stem augers. Split-spoon and Shelby-tube samplers collect
the sample in an enclosed tube, which prevents mixing and contamination by soils upnole. For
DQO Level C or D sampling requirements for volatile organic compound (VOC) analysis, liners
must be used.

3. RESPONSIBILITIES

Site Manager The Site Manager is responsible for ensuring that Geld personnel are
trained in the use of this procedure and for verifying that subsurface soil samples are collected
in accordance with this procedure.

Project Field Geologist: The Project Field Geologist is responsible for complying with
this procedure.
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4. REQUIRED EQUIPMENT

4.1 GENERAL

Site-specific sampling plan.
Field logbook.
Indelible black-ink pens and markers.
Sample tags/labels and appropriate forms/documentation.
Appropriate sample containers.
Insulated cooler(s).
Latex gloves.
Plastic zip-top bags and waterproof sealing tape.
Rinse bottles and deionized or distilled water.
Decontamination equipment and supplies.
Personnel protective equipment as required by the site-specific health and safety plan.
Plastic sheeting.
Cbain-of-custody and security seals.
Appropriate equipment and meters for obtaining field measurements specified in the
site-specific sampling plan.

4.2 MANUAL (HAND) AUGERING

• Hand auger: flighted-, bucket-, or tube-type auger as required by the site-specific
work plan.

• Extension rods, as needed.
• Wrench(es), plier(s).

43 SPLIT-SPOON AND SHELBY-TUBE SAMPLING

• Drill rig equipped with a 140-Ib drop hammer and sufficient hollow-stem augers to
drill to the depths required by the site-specific work plan.

• Sufficient numbers of split-spoon or Shelby-tube samplers so that at least one is
always decontaminated and available for sampling. Three split-spoon or Shelby-tube
samplers are generally the minimum necessary. (Shelby tubes are usually used only
once.)

• TeQon split-spoon or Shelby tube liners, as appropriate.
« Sample containers, labels or tags, and required chain-of-custody forms.
• Sufficient plastic sheeting to contain all cuttings and cover the ground surface under

the rig.
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• Decontamination supplies.
• Personnel protective equipment as required by the site-specific health and safety plan.

5. PROCEDURES

5.1. MANUAL (HAND) AUGERING

The following steps must be followed when collecting hand-augered samples:

1. Survey and stake the location(s) to be sampled. The survey should include
horizontal location and elevation relative to mean sea level or other specified data.
Horizontal and vertical measurements by surveying may occur before or after the
sampling event, if applicable.

2. Clear vegetation and other debris from the surface around the boring location.
3. Put on personnel protective clothing and equipment as required by the site-specific

health and safety plan.
4. Prepare an area next to the sample collection location by laying plastic sheeting on

the ground or over the work area.
5. Set up the decontamination line.
6. Begin augering to the depth required for sampling. Place cuttings as specified in

the Field Sampling and Analysis Plan (FSAP) or Quality Assurance Project Plan
(QAPP). If possible, lay out cuttings in stratigraphic order.

7. While augering, make detailed notes concerning the geologic features of the soil or
sediments in the field logbook.

8. Stop drilling at the top of the specified or selected sampling depth. Remove the
auger from the hole and decontaminate according to HAZWRAP SOP 14. Then
either use a fresh auger or the decontaminated original auger to obtain a sample.

9. Place the sample in the appropriate container, label it, and store it in a cooler.
Note the sample identification number, depth from which sample was taken, and
analyses requested in the Oeld logbook and on the appropriate forms.

10. Proceed with further sampling, as required by the site-specific FSAP or QAPP.
11. When all sampling is completed, dispose of cuttings as specified in the FSAP or

QAPP.
11 Decontaminate all equipment according to HAZWRAP SOP 14.
13. Remove plastic sheeting and place in the designated receptacle.
14. Complete the field logbook entry and soil boring log per HAZWRAP SOP 1, Parts

A and B, respectively, for the site. Remand custody of samples to the appropriate
personnel.

(Note: The above is a DQO Level B sampling methodology for VOO and Level C and
D for ill other anah/tes.)
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5.2 MANUAL (HAND) AUGERING USING A TUBE SAMPLER WITH LINER

The following steps must be followed when hand-augering with a tube sampler with liner:

1. Survey and stake the location(s) to be sampled. The survey should include
horizontal location and elevation relative to mean sea level or other specified
datura. Horizontal and vertical measurements by surveying may occur before or
after the sampling event, if applicable.

2. Clear vegetation and other debris from the surface around the boring location.
3. Put on personnel protective clothing and equipment as required by the site-specific

health and safety plan.
4. Prepare an area next to the sampling collection location by laying plastic sheeting

on the ground or over the work areas.
5. Set up the decontamination line.
6. Begin augering to the depth required for sampling. Place cuttings as specified in

the FSAP or QAPP. If possible, lay out cuttings in stratigraphic order.
7. While augering, make detailed notes concerning the geologic features of the soil or

sediments in the field logbook.
8. Stop drilling at the top of the specified or selected sampling depth. Remove the

auger from the hole and decontaminate according to HAZWRAP SOP 14.
9. Prepare a decontaminated tube sampler by installing a decontaminated Teflon liner

in the tube.
10. Obtain the sample and retrieve it Remove the liner and sample from the tube and

cap and seal the ends with waterproof tape.
11. Label the sealed liners as required. Mark the top and bottom of the liner. Place

the sample in the designated cooler. Note the sample identification number, depth
from which the sample was taken, and analyses requested in the field logbook and
on the appropriate forms.

12. Proceed with further sampling, as required by the site-specific FSAP or QAPP.
13. When all sampling is completed, dispose of cuttings as specified in the FSAP or

QAPP.
14. Decontaminate all equipment according to HAZWRAP SOP 14.
15. Remove plastic sheeting and place in the designated receptacle.
16. Complete the field logbook entry and boring log per HAZWRAP SOP 1, Parts A

and B, respectively, for the site. Remand custody of samples to the appropriate
personnel.

(Note: The above procedure represents DQO Level C and D methodologies for all
analytes.)
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5.3 SPLIT-SPOON SAMPLING

The following steps must be followed when collecting samples with the split spoon:

1. Survey and stake the location(s) to be sampled. The survey should include
horizontal location and elevation relative to mean sea level or other specified data.

2. Clear vegetation and debris from the ground surface. Remove any pavement and
subbase material from an area of twice the bit diameter, if necessary.

3. Prepare the site by laying plastic sheeting around the hole site and over the ground
on which truck(s) will be parked.

4. Set up the decontamination line for split spoons and other small sampling
equipment. The drilling rig will be decontaminated according to HAZWRAP
SOP 14 at a separate location.

5. Attach the hollow-stem auger with the cutting head and center rod(s).
6. Put on personnel protective clothing and equipment as required by the site-specific

health and safety plan.
7. Begin drilling and proceed to the first sample depth.
8. Slightly raise the auger flight(s) to disengage the cutting head and rotate without

advancement to clean cuttings from the bottom of the hole.
9. Remove the plug and center rods.

10. Install a decontaminated split spoon on the center rod(s) and insert into the hollow-
stem auger. Connect the hammer assembly and b'ghtly tap the rods to seat the
drive shoe at the top of undisturbed soil or sediment.

11. Mark the center rod in 6-in. increments from the top of the auger fligbt(s).
12. Drive the spoon using the hammer. Use a full 30-in. drop as specified by the

American Society for Testing and Materials (ASTM) Method D-1586. Record the
number of blows required to drive the spoon or tube through each 6-in. increment.

13. Cease driving when the full length of the spoon has been driven or upon refusal.
Refusal occurs when little (<1 in.) or no progress is made for 50 blows of the
hammer.

14. Pull the spoon or tube free by using upswings of the hammer to loosen the sampler.
Pull out the center rod and spoon or tube.

15. Unscrew the split-spoon assembly from the center rod and place it on the sampling
table.

16. Remove the drive shoe and head assembly. If necessary, tap the split-spoon
assembly with a hammer to loosen threaded couplings.

17. With the drive shoe and head assembly off, split the spoons, being careful not to
disturb the sample.

18. Describe the sample in detail in the field logbook and on the boring log form per
HAZWRAP SOP 1, Parts A and B, respectively, then remove enough soil to fill the
required sample containers. Seal, label, and store samples as required by the site-
specific work plan. (Note: if volatile organic analyses are to be conducted on the
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sofl sample, place the sample in the sample container first, then describe it in the
field logbook and on the boring log form.)

19. Continue to advance the borehole to the next sampling point. Collect samples as
outlined above.

20. When sampling is complete, remove the drilling rig to the heavy equipment
decontamination site.

21. Dispose of cuttings as specified in the FSAP or QAPP.
22. Decontaminate split spoons and other small sampling equipment according to

HAZWRAP SOP 14.
23. Remove plastic sheeting. Place plastic and other disposables in the appropriate

receptacles.
24. Note all relevant information in the field logbook before leaving the site.

5.4 SPLIT-SPOON SAMPLING USING LINERS

The following steps must be followed when collecting samples with the split spoon with
lines:

1. Survey and stake the location(s) to be sampled. The survey should include
horizontal location and elevation relative to mean sea level or other specified data.

2. Clear vegetation and debris from the ground surface. Remove any pavement and
subbase material from an area of twice the bit diameter, if necessary.

3. Prepare the site by laying plastic sheeting around the hole site and over the ground
on which truck(s) will be parked.

4. Set up the decontamination line for split spoons and other small sampling
equipment. The drilling rig will be decontaminated according to HAZWRAP
SOP 14 at a separate location.

5. Attach the hollow-stem auger with the cutting head and center rod(s).
6. Put on personnel protective clothing and equipment as required by the site-specific

health and safety plan.
7. Begin drilling and proceed to the first sample depth.
8. Slightly raise the auger flight(s) to disengage the cutting head and rotate without

advancement to clean the bottom of the hole of cuttings.
9. Remove the plug and center rods.

10. Install a decontaminated Teflon or stainless steel liner in the split-spoon barrel.
11. Install a decontaminated split spoon on the center rod(s) and insert into the hollow-

stem auger. Connect the hammer assembly and lightly tap the rods to seat the
drive shoe at the top of undisturbed soil or sediment

12. Mark the center rod in 6-in. increments from the top of the auger flight(s).
13. Drive the spoon using the hammer. Use a full 30-in. drop as specified by ASTM

Method D-1586. Record the number of blows required to drive the spoon or tube
through each 6-in. increment
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14. Cease driving when the full length of the spoon has been driven or upon refusal.
Refusal occurs when little (<1 in.) or no progress is made after 50 blows of the
hammer.

15. Pull the spoon or tube free by using upswings of the hammer to loosen the sampler.
Pull out center rod and spoon or tube.

16. Unscrew the split-spoon assembly from the center rod and place it on the sampling
table.

17. Remove the drive shoe and head assembly. If necessary, tap the split-spoon
assembly with a hammer to loosen threaded couplings.

18. With the drive shoe and head assembly off, split the spoons and remove the liners
without disturbing the sample. For a normal 2-in.-O.D. split spoon, four 6-5n. liners
were installed.

19. Immediately install a Teflon septa over the ends of the Oners and cap and seal the
ends of the liner with waterproof tape. Label and store samples as required by the
site-specific work plan. Mark the top and bottom of the sample on the outside of
the liner.

20. Describe sample lithology from cuttings and from observation of the bottom end of
the sample in the liner.

21. Continue to advance the borehole to the next sampling point Collect samples as
outlined above.

22. When sampling is complete, remove the drilling rig to the heavy equipment
decontamination site.

23. Dispose of cuttings as specified in the FSAP or QAPP.
24. Decontaminate split spoons and other small sampling equipment according to

HAZWRAP SOP 14.
25. Remove plastic sheeting. Place plastic and other disposables in the appropriate

receptacles.
26. Note all relevant information in the field logbook before leaving the site.
(Note: The above represents DQO Level C and D sampling methodologies for all
anarytes.)

5.5. SHELBY-TUBE SAMPLING

The following steps must be followed when collecting samples with the Shelby tube:

1. Survey and stake the kocation(s) to be sampled. The survey should include
horizontal location and elevation relative to mean sea level or other specified
datum.

2. Gear vegetation and debris from the ground surface. Remove any pavement and
subbase material from an area of twice the bit diameter, if necessary.

3. Prepare the site by laying plastic sheeting around the hole.
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4. Set up the decontamination line for split spoons and other small sampling
equipment The drilling rig will be decontaminated according to HAZWRAP
SOP 14 at a separate location.

5. Attach the hollow-stern auger with the cutting bead, plug, and center rod(s).
6. Put on personnel protective clothing and equipment as required by the site-specific

health and safety plan.
7. Begin drilling and proceed to the first sample depth.
8. Slightly raise the auger flight(s) to disengage the cutting head and rotate without

advancement to clean the bottom of the hole of cuttings.
9. Remove the plug and center rods.

10. Attach a head assembly to a decontaminated Shelby tube. Attach the Shelby-tube
assembly to the center rods.

11. Lower the Shelby tube and center rods into the hollow-stem augers until seated at
bottom. Be sure to leave 30 in. or more of center rod above the lowest point of
the hydraulic piston's extension.

12. Use the rig's hydraulic drive to push the Shelby tube into undisturbed soil. The
tube should be pushed with a steady force.

13. When the Shelby tube has been advanced its full length or to refusal, back off the
hydraulic pistons. Attach a hoisting plug to the upper end of the center rod, twist
to break off the sample, and pull it out of the hole with the rig winch.

14. Retrieve the Shelby tube to the surface, detach it from the center rod, and remove
the head assembly.

15. Use a hydraulic extruder to extrude the sample from the tube onto a clean piece of
plastic sheeting.

16. Describe the sample in detail in the field logbook and on the boring log per
HAZWRAP SOP 1, Parts A and B, respectively, then remove enough soil to fill the
required sample containers. Seal, label, and store samples as required by the site-
specific work plan. (Note: if volatile organic analyses are to conducted on the sofl
sample, place the sample in the sample container first, then describe it in the field
logbook and on the boring log form.) However, this method of sampling for
volatile organic analytes in subsurface soils can only be considered a screening data
quality level.

17. If the intent of the Shelby-tube sampling is for engineering purposes and an
undisturbed sample is required, the ends should be scaled immediately, the top or
"up" end of the tube marked, and the tube should be transported to the laboratory
in an upright position.

18. Continue to advance the borehole to the next sampling point Collect samples as
outlined above.

19. When sampling is complete, remove the drilling rig to the heavy equipment
decontamination site.

20. Dispose of cuttings as specified in the FSAP and QAPP.
21. Decontaminate Shelby tubes and other small sampling equipment according to

HAZWRAP SOP 14.
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1 22. Remove plastic sheeting. Place plastic and other disposables in the appropriate
receptacles.

23. Note all relevant information in the field logbook before leaving the site.

I (Note: This sampling procedure satisfies sampling requirements for DQO Level A or B
methodologies for VOCs.)

I 6. RESTRICTIONS/LIMITATIONS

I Basket or spring retainers may be needed for split-spoon sampling in loose, sandy soils.

• Shelby tubes may not retain the sample in loose, sandy soils.

• 7. REFERENCES

I American Society for Testing and Materials, Penetration Test and Split Barrel Sampling of Soils,
Standard Method D-1586-84, 1984.

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,
• EPA/540/P-87/001, 1987.
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HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM
STANDARD OPERATING PROCEDURE 11

DUPLICATE AND SPLIT SAMPLE PREPARATION

1. OBJECTIVE

The objective of this procedure is to define the requirements for the collection and
preparation of duplicate and/or split samples.

2. BACKGROUND

Duplicate and split samples are typically obtained for cither of two purposes: (1) as a
means of quality control (QC) from the point of sample collection through all analytical
processes (if the initial and duplicate samples are not within specification, the reasons for the
discrepancy must be found and corrected, if possible) or (2) for later laboratory analyses, if
needed.

Duplicate samples are samples collected from a location as close to the primary sample
location as possible. They are collected to provide a means of assessing the reliability of field
sampling methods and analytic data resulting from field samples.

Split samples are normally obtained for the express purpose of submitting identical
samples to different laboratories for comparative analytical results. None may be required if the
lead laboratory has adequate internal quality assurance (QA)/QC. Duplicate and/or split
samples may be collected as composite or grab samples from most media or waste types.

Basically the same equipment and techniques outlined in Hazardous Waste Remedial
Actions Program (HAZWRAP) Standard Operating Procedures (SOPs) 5, 7, 8, and 9 will be
required when obtaining duplicate and/or split samples. Briefly, the sampling requirements are:
(1) grab samples will be collected for surface soil, surface water, groundwater sediment, and
sludge, destined for volatile organic compound (VOC) analysis, and composite or grab sampling
techniques can be used for non-VOCs; and (2) for subsurface soils, sectioned liner (brass)
samples for VOCs and composite samples for non-VOCs.

Comparative analyses between laboratories can also be obtained from scmrvolatilc organic
compounds and/or metals. Duplicate samples can also be obtained for VOC and non-VOC
contaminated media by careful grab samples and/or selective use of the appropriate liner. For
most split or duplicate sampling for non-VOC parameters, in all media, compositing is
recommended.
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3. RESPONSIBiLnTES

Site Manager. The Site Manager will ensure that sampling efforts are conducted in
accordance with this procedure and other SOPs pertaining to specific media sampling.

Project Field Geologist: The Project Field Geologist is responsible for ensuring that field
personnel collect split and duplicate samples in accordance with this and other relevant
procedures.

Project QA/QC Manager: The Project QA/QC Manager is responsible for ensuring that
this procedure is correctly implemented and that the quantity and quality of split and duplicate
samples collected meet the requirements of the Project QA/QC Plan.

4. REQUIRED EQUIPMENT

The equipment required to obtain duplicate and/or split samples is identical to that for
other media sampling. Refer to HAZWRAP SOPs 5, 7, 8, and 9 for specifics.

5. PROCEDURES

5.1 DUPLICATE SAMPLES

The following steps must be followed when collecting duplicate samples:

1. Determine the frequency of obtaining duplicate samples as specified in the site-
specific sampling plan.

2. Proceed with site sampling to the point that a duplicate sample is required.
3. The duplicate sample is a sample taken at the same time, as close as possible, and

under the exact conditions as those required for the primary sample. NOTE: Any
sample or portion of a sample that is to be analyzed for VOCs shall be collected and
contained immediately. Do not stir, mix, or agitate samples for VOC analysis before
containment

4. Follow the specific media sampling plan outlined in HAZWRAP SOPs 5, 7, 8, and 9.
The preparation and disposition of the duplicates will be the same as those for the
primary samples.

5. Obtain VOC samples first (without mixing or compositing), then proceed to Step 6.
Mix all non-VOC duplicate samples as detailed in HAZWRAP SOP 12 or when
taking duplicates of surface water or groundwater samples. Mixing may be



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Document No.: DOE/HWP-100
Revision: 0
Date: July 1990
Page 11-3 of 11-8

accomplished by pouring a portion of the sample directly from the sampling device
into the original container, and then pouring an equal portion into the duplicate
container, alternating between the two until the sample containers are fuD.

6. Place the sample(s) in the appropriate sample container. Dupb'catc samples will be
labeled/or tagged according to their intended use as detailed in the sampb'ng plan. If
the sampling plan dupb'cates are to be held for possible later analyses, they may be
labeled as "sample XXX duplicate," where the number "XXX" refers to the primary
sample. If the duplicates arc intended for QC measures, they may be given discrete
sample numbers. Duplicate samples must be properly identified in the field logbook.

7. Sealed, pack, and transport duplicate samples in the same manner as that used for
other samples from the sampling site.

8. Decontaminate all equipment according to HAZWRAP SOP 14. Place all disposable
liquids and solids in the appropriate receptacles.

9. Remove personnel protective clothing and equipment and place in the designated
rcceptables. Field sampling personnel must be contamination-free before leaving the
sampling site.

5.2 SPLIT SAMPLES FOR SURFACE SOILS, SEDIMENTS, AND SLUDGES

The following steps must be followed when collecting split samples of surface soils,
sediments, and sludges:

1. Determine the number and frequency of required sample splits as specified in the
site-specific sampling plan.

2. Proceed with site sampling to the point of obtaining split samplc(s).
3. Follow the specific media sampling procedure outlined in HAZWRAP SOP 7 or 8.
4. NOTE: Split samples for VOCs are not recommended. Adequate cross-laboratory

checks can be obtained by splits of non-VOC samples. If QA is required for VOC
samples, obtain duplicates as outlined in Sect 5.1 of this SOP. All split samples for
VOC analysis for the above media arc grab samples taken as specified in Step (3),
Sect 5.1 of this SOP.

5. For non-VOC grab samples, obtain a sufficient volume to fill all required sample
containers, including those required for spb'ts.

6. Composite these samples according to HAZWRAP SOP 12.
7. Split the composite sample equally and place the required volumes into the sample

containers.
& Seal and decontaminate the outside surfaces of the containers.
9. Label split samples as specified in the site sampling plan. Record all pertinent

information in the field logbook.
10. Split samples will be sealed, packed, and transported in an identical manner as that

specified for other samples from the site. The difference may be their destination
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(different laboratories) and the extent of analytical work- The site-specific sampling
plan specifies the disposition of split samples.

11. Decontaminate all equipment according to HAZWRAP SOP 14. Place all
disposables in the appropriate receptacles.

12. Remove protective clothing and equipment and place in the designated
receptacles. Field sampling personnel must be contamination-free before leaving the
sampling site.

5.3 SPLIT OR DUPLICATE VOLATILE ORGANIC COMPOUND SAMPLING OF
SUBSURFACE SOILS WITH SPLIT SPOONS OR SHELBY TUBES

The following steps must be followed when sampling subsurface soils with split spoons or
Shelby tubes:

1. Determine the number and frequency of required sample splits as stated in the site-
specific sampling plan.

2. Proceed with site sampling to the point of obtaining split sample(s).
3. Follow the specific media sampling plan outlined in HAZWRAP SOP 9.
4. For VOC samples, place four b'ner sections within the split-spoon barrel. Each liner

section is to be sized to obtain at least one-half the volume necessary for a soil
VOC sample. NOTE: Most split-spoon sampling in the field is accomplished with
2-in. OD split spoons. When split or duplicate samples arc required, a 2-in. OD
spb't spoon will usually not collect sufficient sample volume if a number of analytes
arc to be sampled. In such situations, it is advisable to follow the American Society
for Testing Materials (ASTM) D-1584 modified method of spb't-spoon sampling
using a 3004b drop hammer and a 3-in. OD spb't spoon. If blow counts arc not
required for engineering purposes, and the site soils permit, attempts may be made
to drive the 3-in. split spoon by the 140-Ib weight This deviation will ensure
collection of enough sample volume. Additional liner sections for non-VOC
samples may also be placed within the split spoon.

5. Liner sections intended for VOC sample collection should be identified with the
letters A through D or any other distinctive identification scheme. In homogeneous
soils, stack the liner sections in alphabetic order from the bottom of the split-spoon
barrel. For beterogcnous (stratified soils), sampling plans may call for alternating
VOC and non-VOC liner sections.

6. For VOC analysis and upon retrieving the split spoon, liner section A is immediately
capped and scaled on-site and becomes the original sample. Uncr B is also
immediately capped and scaled. It becomes the duplicate sample. Liner sections C
and D may be composited for all other non-VOC analysis. For compositing
procedures, sec HAZWRAP SOP 12.

7. Decontaminate the outside of the sample container after sealing.
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8. Label split samples as specified in the site sampling plan. Record all pertinent
information in the field logbook.

9. Spb't samples will be scaled, packed, and transported in an identical manner as other
samples from the site. The difference may be their destination (different
laboratories) and the extent of analytical work. The site sampling plan specifics the
disposition of split samples.

10. Decontaminate all equipment according to HAZWRAP SOP 14. Place all
disposables in the appropriate receptacles.

11. Remove protective clothing and equipment and place in the designated receptacles.
Field sampling personnel must be contamination-free upon leaving the sampling she.

5.4 SPLIT OR DUPLICATE NON-VOLATILE ORGANIC COMPOUNDS SAMPLING OF
SUBSURFACE SOILS WITH SPLIT SPOONS OR SHELBY TUBES

The following steps should be followed when sampling subsurface soils with split spoons
or Shelby tubes:

1. Determine the number and frequency of required sample splits as stated in the site-
specific sampling plan.

2. Proceed with site sampling to the point of obtaining split sample(s). For non-VOC
subsurface soil samples, liners are not required and all material retrieved by the split
spoon should be composited.

3. Follow the specific media sampling procedure outlined in HAZWRAP SOP 9.
4. Composite the sample according to HAZWRAP SOP 12. (NOTE: Most spb't-

ipoon sampling in the field is accomplished with 2-in. OD split spoons. When split
or duplicate samples arc required, a 2-in. OD split spoon will usually not collect
sufficient sample volume if a number of analytes arc to be sampled. In such
situations, it is advisable to foDow the ASTM D-1584 modified method of split-spoon
sampling using a 300-Ib drop hammer and a 3-in. OD split spoon. This deviation wfll
ensure collection of enough sample volume. Portion the samples, including splits, to
sample containers as directed by the site~cpeci5c sampling plan.)

5. Seal sample containers and decontaminate outside surfaces.
6. Label split samples as specified in the site sampling plan. Record all pertinent

information in the field logbook.
7. Split samples will be scaled, packed, and transported in a manner identical to that for

other samples from the site. The difference may be their destination (different
laboratories) and extent of analytical work. The site sampling plan specifics the
disposition of split samples.

8. Decontaminate all equipment according to HAZWRAP SOP 14. Place all
disposables in the appropriate receptacles.

9. Remove personnel protective clothing and equipment and place in the designated
receptacles. Field sampling personnel must be contamination-free before leaving the
sampling site.
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5.5 SPLIT SAMPLES FOR SURFACE WATER AND GROUNDWATER

The following steps must be followed when collecting split samples for surface water and
groundwaten

1. Determine the number and frequency of required sample splits as stated in the site-
specific sampling plan.

2. Proceed with site sampling to the point of obtaining split sample(s).
3. Follow the specific media sampling procedure outlined in HAZWRAP SOP 5, 7,

or 8.
4. Split samples for VOCs are not recommended. Adequate cross-laboratory checks

can be obtained by splits of non-VOC samples. If QA is required for VOC -
samples, obtain duplicates as outlined in Sect 5.1 of this SOP. All split samples for
VOC analysis for the above media are grab samples taken as specified in Step (3),
Sect 5.1 of this SOP.

5. For non-VOC grab samples, obtain a sufficient volume to fill all required sample
containers, including those required for splits.

6. Obtain VOC samples first (without mixing or compositing). Mix all non-VOC
duplicate samples as detailed in HAZWRAP SOP 12 or when taking duplicates of
surface water or groundwater samples. Mixing may be accomplished by pouring a
portion of the sample directly from the sampling device into the original container,
and then pouring an equal portion into the duplicate container, alternating between
the two until the sample containers are full.

7. Split the composited sample by placing the required volumes in the sample
containers, including those for split samples.

8. Seal and decontaminate the outside surfaces of the containers.
9. Label split samples as specified in the site sampling plan. Record all pertinent

information in the field logbook.
10. Spb't samples will be sealed, packed, and transported in a manner identical to that

for other samples from the site. The difference may be their destination (different
laboratories) and extent of analytical work. The site sampling plan specifics the
disposition of split samples.

11. Decontaminate all equipment according to HAZWRAP SOP 14. Place all
disposables in the appropriate receptacles.

12. Remove personnel protective clothing and equipment and place in the designated
receptacles. Field sampling personnel must be contamination-free before leaving the
sampling site.
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6. RESTRICTIONS/LIMITATIONS

Samples requiring VOAs must be collected and contained immediately. Agitation by
mixing, stirring, or shaking will cause vaporization of the volatile fraction to a significant degree.
Resample if agitation has occurred.

7. REFERENCES

I
I
I
I
I
I
I U.S. Environmental Protection Agency, Practical Guide for Groundwater Sampling,

EPA/600/2-85/104, 1985.
U.S. Environmental Protection Agency, Data Quality Objectives for Remedial Response Activities,

I EPA/540/G-87/003, 1987.
U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,

EPA/540P-87/001, 1987.
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SOP-FL-005
CHAIN-OF-CUSTODY PROCEDURES

1.0 INTRODUCTION

This section describes the procedures used to ensure that sample integrity and
chain-of-custody are maintained throughout the sampling and analysis program.
Chain-of-custody procedures (COC) provide documentation of sample nandling
from the time of collection until its disposal by a licensed waste hauler. This
documentation is essential in assuring that each sample collected is of known and
ascertainable quality.

The chain-of-custody begins at the time of sample collection. Sample collection is
documented in the field notebooks in accordance with the specified SOP. At the
same time, the sampler fills out the label on the sample container with the
following information:

- Sample ID code
- Sampler initials
- Date and time of sample collection

A "Chain-of-Custody Record" form is filled out for each sample type at each
sampling location. Each time the samples are transferred to another custodian or
to the laboratory, the signatures of the people relinquishing the sample and
receiving the sample, as well as the time and date, are documented. Labels will
be filled out with an indelible, waterproof, marking pen.

A sample Chain-of-Custody Record is shown in Figure 1. The actual chain-of-
custody record is a three part form. The original form is retained by the
laboratory. The person relinquishing the samples keeps a copy of the form at the
time of sample submittal. This form is then returned to the site manager or
person in charge of data coordination.

The Chain-pf-Custody Record will be placed in a Ziplock bag and placed inside
of all shipping and transport containers. All samples will be nand delivered or
shipped bv Federal Express to the laboratory specified by the Sampling and
Anaiyticaf Coordinator. Samples should be packed so that no breakage will
occur.
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SOP-FL-001
FIELD LOG BOOK CONTENT

1.0 INTRODUCTION

Information recorded in field log books include observations, data, calculations,
time, weather, description of the data collection activity, methods, instruments,
and results. Additionally, the log book may contain descriptions of wastes, biota,
geologic material, and site features including sketches maps, or drawings as
appropriate.

2.0 PREPARATION

In addition to this SOP, site personnel responsible for maintaining log books must
be familiar with other pertinent SOPs. These should be consulted as necessary to
obtain specific information about equipment and supplies, health and safety,
sample collection, packaging, decontamination, and documentation. These
procedures should be located at the field office.

Prior to use in the field, each log book should be marked with a specific control
number. The field notebook will then be assigned to an individual responsible for
its care and maintenance.

Field log books shall be bound with lined, consecutively numbered pages. All
pages must be numbered prior to initial use of the log book. The following
information shall be recorded inside the front cover of the log book:

• Field log book document number
• Activity (if the log book is to be activity-specific)
• Person and organization to whom the book is assigned, and phone

number(s)
• Start date

The first five pages of the log book shall be reserved for a table of contents.
Mark the first page with the heading and enter the following:

TABLE OF CONTENTS

Date/Description

(Start Date)/Reserved for TOC

Page

1-5
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The remaining pages of the Table of Contents will be designated as such with
'TOC' written on the top center of each page.

3.0 OPERATION

The following is a list of requirements that must be followed when using a log
book:

• Record work, observations, quantities of materials, calculations,
drawings, and related information directly in the log book. If data-
collection forms are specified by an activity-specific plan, this
information need not be duplicated in the log book. However, any forms
used to record site information must be referenced in the log book.

• Do not start a new page until previous one is full or has been marked
with a single diagonal line so that additional entries cannot be made.
Use both sides of each page.

• Do not erase or blot out any entry at any time. Before an entry has
been signed and dated, any changes may be made but care must be
taken not to obliterate what was written originally. Indicate any deletion
by a single line through the material to be deleted.

• Do not remove any pages from the book.

• Record as much information as possible.

Specific requirements for field log book entries include:

• Initial and date each page.

• Sign and date the final page of entries for each day.

• Initial and date all changes.

• Multiple authors must sign out the log book by inserting the following:

Above notes authored by:

- (Sign name)
- (Print name)
- (Date)

CDM Environmental Management Practice Revision 0 "/15/95
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• A new author must sign and print his/her name before additional entries
are made.

• Draw a diagonal line through the remainder of the final page at the end
of the day.

• Record the following information on a daily basis:

Date and time
Name of individual making entry

- Description of activity being conducted including station (i.e., well,
boring, sampling location number) if appropriate
Weather conditions (i.e., temperature, cloud cover, precipitation,
wind direction, and speed) and other pertinent data

- Level of personnel protection to be used

Entries into the field log book shall be preceded with the time (written in military
units) of the observation. The time should be recorded frequently and at the
point of events or measurements that are critical to the activity being logged. All
measurements made and samples collected must be recorded unless they are
documented by automatic methods (e.g., data logger) or on a separate form
required by an operating procedure. In these cases, the log book must reference
the automatic data record or form.

At each station where a sample is collected or an observation or measurement
made, a detailed description of the location of the station is required. Use a
compass (include a reference to magnetic declination corrections), scale, or
nearby survey markers, as appropriate. A sketch of station location may be
warranted. All maps or sketches made in the log book should have descriptions
of the features shown and a direction indicator. It is preferred that maps and
sketches be oriented so that north is towards the top of the page.

Other events and observations that should be recorded include:

• Changes in weather that impact field activities.

• Deviations from procedures outlined in any governing documents. Also
record the reason for any noted deviation.

• Problems, down-time, or delays.

• Upgrade or downgrade of personnel protection equipment.

CDM Environmental Management Practice Revision u
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4.0 POST-OPERATION

To guard against loss of data due to damage or disappearance of log books,
copies of completed pages shall be periodically (weekly, at a minimum) and
security stored at the field office. Documents which are separated from the log
book shall be copied and submitted regularly and as promptly as possible to the
field office. This includes all automatic data recording media (print-outs, logs,
disks or tapes) and activity-specific data collection forms required by other SOPs.

At the conclusion of each activity or phase of site work, the individual responsible
for the log book will ensure all entries have been appropriately signed and dated,
and that corrections were made properly (single lines drawn through incorrect
information, then initialed and dated). The completed log book shall be
submitted to the field office records file.

5. REFERENCES

Sandia National Laboratories. 1991. Procedure for Preparing, Sampling and
Analysis Plan, Site-Specific Sampling Plan, and Field Operating Procedures, QA-
02-03. Albuquerque Environmental Program Department 3320. Albuquerque,
New Mexico.

Sandia National Laboratories. 1992. Division 7723. Field Operation Procedure
for Field Logbook Content and Control. Environmental Restoration Department.
Albuquerque, New Mexico.
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SOP-FL-013
FIELD SAMPLING EQUIPMENT DECONTAMINATION

1.0 GENERAL

In order to generate analytical data of known and defensible quality, adherence to
established quality assurance protocol is necessary. This will ensure that samples
obtained in the field are representative of the particular environment from which
they have been collected and are of satisfactory quality and quantity to meet the
project objectives. To achieve this goal, CDM has established the following
protocols to maintain consistency in sample collection and handling during
hazardous waste site investigations.

The importance of the environmental sample collection process and associated
analytical data is demonstrated through integration of this information into the
decision-making process. All phases of site remediation rely on the provision of
accurate analytical data. These phases include an initial site evaluation, remedial
investigation and design phases, human and environmental risk assessments,
determination of treatment effectiveness, remedial alternative selection and
cost/benefit analysis, and finally, monitoring the results of the remedial action
selected.

The following quality assurance/quality control requirements have been
established to maintain sample integrity to as great an extent as possible and are
applicable for most hazardous site investigations. Their prime objective is
maintaining the physical form and chemical composition of the sample and
preventing contamination from other sources or changes in contaminant
concentration. To meet this objective there must be a measure of control over all
sample handling procedures beginning with sampling equipment decontamination
procedures and ending with laboratory analysis. This section focuses on the first
half of the control process; the procedures leading up to and ending with sample
packaging and transport to the laboratory.

2.0 DECONTAMINATION PROCEDURES

In order to reduce risk of transfer of contaminants between sampling locations or
to off-site areas, decontamination of personnel and equipment is required. The
decontamination procedures shall be established for each site based on the degree
of hazard associated with the site and the amount of possible contact with
hazardous materials resulting from site work. Final decontamination procedures
and layout for field personnel shall be reviewed and approved by the Site Safety
and Health Officer.

2.1 Sampling Equipment

Decontamination of the downhole drilling equipment or excavation equipment,
including split spoon samplers, augers, rods, backhoe brackets, and portable
decontamination equipment (buckets, brushes, etc.) between boreholes shall be
performed by steam cleaning equipment, on a decontamination pad, by the
drilling or test pit contractor.
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During drilling procedures, decontamination of the split-spoon sampler, and other
equipment requiring decontamination, is the responsibility of the drilling or test
pit contractor. The following is an outline of the procedure in which this is to be
performed:

• Scrub all surface of "dirty" equipment with a brush that is consistently
submerged in a bucket containing Alconox mixed with tap water. The
equipment should be held directly over the bucket during
decontamination so it captures all contamination that is adhered to the
piece of equipment.

• Rinse the equipment with tap water contained in an adjacent bucket.

• Rinse the equipment with methanol.

• Rinse the equipment with distilled water.

Spoils and decontamination water collected shall be drummed by the drilling or
test pit contractor and handled appropriately. Bailers used in groundwater
sampling should be cleaned in a similar fashion as split-spoon samplers.

2.2 Equipment and Solutions

Decontamination equipment, materials and supplies are generally selected based
on availability, ease of decontamination and disposability. Recommended
decontamination equipment is listed in Table 1. Most equipment and supplies
can be easily procured. For example, soft-bristle scrub brushes or long-handle
brushes are used to remove contaminants. Water in buckets or garden sprayers
are used for rinsing. Large galvanized wash tubs, stock tanks, or wading pools can
hold wash and rinse solutions. Large plastic garbage cans or other similar
containers lined with plastic bags can store contaminated clothing and equipment.
Contaminated liquids can be stored temporarily in metal or plastic cans or drums.
Other gear includes paper or cloth towels for drying protective clothing and
equipment.

Personnel protective equipment, sampling tools, and other equipment are usually
decontaminated by scrubbing with detergent-water such as Alconox using a
soft-bristle brush followed by rinsing with copious amounts of water. Solvents are
usually used with sampling gear, not protective gear. The appropriate
decontamination solution must be selected in consultation with an experienced
chemist. Clothing which is heavily contaminated or cannot be decontaminated
should be properly disposed of.

Insofar as possible, measures should be taken to prevent contamination of
monitoring equipment. Monitoring instruments, unless they are splashed, usually
do not become contaminated. Once contaminated, instruments are difficult to
clean without damaging them. Any delicate instrument which cannot be
decontaminated easily should be protected while it is being used.

CDM Environmental Management Practice Revision 0 7/15/93

Standard Operating Procedures SOP-FL-013 Page 2 of 5



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE 1

RECOMMENDED DECONTAMINATION EQUIPMENT

Some Recommended Equipment for
Decontamination Equipment

• Drop cloths of plastic or other
suitable materials on which
heavily contaminated equipment
may be deposited.

• Collection containers, such as
polyethylene lined drums for
equipment that must be discarded.

• Lined box with absorbents for
wiping or rinsing off gross
contaminants and liquid
contaminants.

• Large galvanized tubs, stock tanks,
5-gallon buckets, or children's
wading pools to hold wash and rinse
solutions.

• Wash solutions selected to remove
contaminants and contaminated wash
solutions.

• Rinse solutions selected to remove
contaminants and contaminated wash
solutions.

• Long-handled, soft-bristled brushes
to help wash and rinse off
contaminants.

• Paper or cloth towels for drying
protective clothing and equipment.

• Metal or plastic cans or drums for
contaminated wash and rinse
solutions.

• Plastic sheeting, sealed pads with
drains, or other appropriate methods,
for containing and collecting
contaminated wash and rinse
solutions spilled during
decontamination.

Some Recommended Equipment for
Heavy Equipment and Vehicle

Decontamination

• Storage tanks of appropriate treat-
systems for temporary storage and/
or treatment of contaminated wash
wash and rinse solutions.

• Drains or pumps for collection of
contaminated wash and rinse
solutions.

• Long-handled brushes for general
exterior cleaning.

• Wash solutions selected to remove
and reduce the hazards associated
with the contamination.

• Rinse solutions selected to remove
contaminants and contaminated
wash solutions.

• Pressurized sprayers for washing and
rinsing, particularly hard-to-reach
areas.

• Curtains, enclosures, or spray booth
to contain splashes from pressurized
sprays.

• Long-handled brushes, rods and
shovels for dislodging contaminants
and contaminated soil caught in tires
tires and the undersides or vehicles
and equipment.

• Containers to hold contaminants
and contaminated soil removed
from tires and the undersides of
vehicles and equipment.

• Wash and rinse buckets for use in
the decontamination of operator
areas inside vehicles and
equipment.
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TABLE 1

RECOMMENDED DECONTAMINATION EQUIPMENT (Continued)

Some Recommended Equipment for
Decontamination Equipment

Some Recommended Equipment for
Heavy Equipment and Vehicle

Decontamination

• Containers for storage and disposal
of contaminated wash and rinse
solutions, damaged or heavily
contaminated parts, and equipment
to be discarded.
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2.3 Disposal of Derived Waste

All contaminated equipment must be disposed of properly. Clothing, tools, buckets,
brushes, and all other equipment that is contaminated must be secured in drums or
other containers, labelea, and properly disposed of. Clothing and other equipment
not completely decontaminated on-site should be secured in plastic bags before
being removed from the site.
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SOP-FL-016
AIR SAMPLING FOR SUMMA CANISTERS

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) defines the technique and
requirements for collection sub-atmospheric air samples with summa canisters.

Definitions for this technique are as follows:

Summa Canister - a stainless steel hollow sphere into which an air sample can be
collected.

Sub-Atmospheric Air Samples - Air samples collected with summa canisters which
are under a vacuum. Therefore, the canister pulls the sample air into its cavity.

This procedure is used to collect landfill gas from within a landfill to provide
characterization of the Gas by the laboratory. This may be also used to provide
input data for air modeling and risk assessments. The summa canisters for sub-
surface grab sample collection, are under vacuum so when the summa canister is
opened to the sample point, the differential pressure between the sample point
and the canister will cause the sample to flow into the canister. Sampling will
include necessary QA/QC samples as documented in the Project's QAP.

2.0 EQUIPMENT

The following equipment is required:

• Summa canisters provided by the laboratory

• Probes and probe installation equipment

• Teflon tubing

• Swagelock tees and quick connect fittings

• Stainless steel valves

• Pressure-vacuum gages

• Barometer

• Thermometer

• PID and FID

• Log book

CDM Environmental Management Practice Revision 0 7/15/93
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3.0 PROCEDURE

The following procedure should be followed:

1) Laboratory will provide stainless steel Summa canisters, each equipped with
stainless steel valve and protective cap. Canisters will be cleaned and
evacuated to -30 in Hg in accordance with EPA Method TO-14. Canisters
will be certified clean by the laboratory. The evacuation pressure and
corresponding temperature will be provided for each canister.

2) Attach vacuum pump to pre-cleaned stainless steel (SS) probe which has
already been driven 2 to 3 feet into the landfill and purge a minimum of
four volumes of soil gas through the probe. Althougn the pump does not
need to be calibrated, monitor (and record readings) the vacuum pump's
pressure gage to check that air is being evacuated from the probe. Monitor
the off-gas with either a photoionization detection (PID), such as an HNu,
or flame ionization detector (FID), such as an OVA. When contaminant
readings stabilize (within a 2 ppm range), remove vacuum pump from probe
(usually 30 seconds to 1 minute). The probe has a stainless steel screen
which acts as a paniculate matter filter so that particulate matter does not
enter the canister.

3) Attach an appropriate length of dedicated flexible Teflon tubing with
Swagelock compression fitting to the stainless steel probe. On the other end
of the tubing attach a pre-cleaned and dedicated SS Swagelock Tee with a
pre-cleaned and dedicated SS valve (closed) and a pre-cleaned and
dedicated pressure/vacuum gage (refer to Figure 1 for schematic of set-up).
Use of the in-line gage will allow for monitoring the pressure before and
during sampling. Before each use, check that the pressure/vacuum gage is
zeroed.

4) Connect the sample canister via compression fitting to the SS Swagelock
Tee.

5) Open sample canister valve to check and record initial vacuum, then close
valve. After correction for temperature and pressure, also recorded in the
logbook, the vacuum must be from -30 inches Hg to -25 inches Hg in order
to use the canister for sampling. Any canisters which have a vacuum outside
this tolerance range must be returned to the laboratory unused due to
significant leaking of air into the canister during transit from the laboratory
to the site. Any canister which has a corrected vacuum differing by 2 in Hg
or greater from that provided by the laboratory will not only be recorded in
the logbook but also on the chain-of-custody form.

6) Open the SS valve attached to the tee and then open the sample canister
valve to collect sample following laboratory instructions. These instructions
will be provided by the procured laboratory which supplies and analyzes the
canisters. For a grab sample, typically 30 to 60 seconds is required. The
pressure gage will read ambient atmospheric pressure (approx. 29.92 in Hg)
when the canister is filled. Record this final pressure reading and the
corresponding temperature.
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FIGURE 1

SUMMA CANISTER SAMPLING APPARATUS
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7) Close sample canister valve, disconnect the tubing and attach a label to the
sample canister with sample location ID, date, time, analyses requested,
laboratory canister ID and any cleaning lot number. Replace protective cap
provided by the laboratory over the summa canister alve prior to shipment.
Repack and ship canisters in the same container used to ship them to the
site.

8) The barometric pressure will be recorded twice a day (morning and evening)
during days of summa canister sample collection by use of an on-site
barometer in the support zone. Ambient temperature readings will be
recorded at each sample location when the sample is collected using a
thermometer.

9) Upon receipt of the canisters, the laboratory will measure the pressure and
temperature of the canister, record this information and provide with the
analytical data.

4.0 RESTRICTIONS/LIMITATION

Sampling will not be conducted during rainfall and will be delayed a day following
a significant rainfall so that excessive moisture is not drawn into the canister.
Landfill gas emissions are greatest on days of dropping or low barometric
pressure.

5.0 REFERENCES

US EPA. 1984 and 1988. Compendium of Methods for the Determination of
Toxic Organic Compounds in Ambient Air, EPA Method TO-14 (EPA 600/4-84-
041).

Journal of Chromatographic Science. February 1992. Analytical Method for
Determination of Trace Organics in Gas Samples Collected by Canister. Dr. J.P.
Hsu, Greg Miller and Victor Moran, III.

US EPA. 1991. Air Emissions from Municipal Solid Waste Landfills -
Background Information for Proposed Standards and Guidelines, EPA Proposed
Methods 2C and 3C (EPA - 450/3-90-01 la).

US Code of Federal Regulations. 1991. Tile 40 Protection of the Environment,
Part 60 Standards of Performance for New Stationary Sources, Appendix A - Test
Methods (40 CFR 60).

CDM Inc. 1992. Standard Operating procedure for Collection of Air Samples.
Chicago, IL.

Coast to Coast Analytical Services Laboratory. 1990. Air Sampling Procedure.
Sacramento, CA.

Southwest Research Institute (CLP SAS) Laboratory. 1992 and 1993. Phone
Conversations with Ms. Jo An Boyd, Dr. J.P. Hsu by Susan Henderson, CDM.
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Appendix C
Field Forms

Boring Log and Sampling Record

Chain-of-Custody Record

Sample Label
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SOP-IN-001
PHOTOIONIZATION DETECTOR

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is specific to the HNu PI 101 and the
Thermal Environmental Organic Vapor Monitor Photoionization Detectors (PID).
These portable instruments are designed to measure the concentration of trace
gases in ambient atmospheres at industrial and hazardous waste sites and are
intrinsically safe. The analyzers employ photoionization detectors.

The PID sensor consist of a sealed ultraviolet light source that emits photons
which are energetic enough to ionize many trace species (particularly organics)
but do not ionize the major compounds of air such as O2, N2, CO, CO2, or H2O.
An ionization chamber adjacent to the ultraviolet lamp s'ource contains a pair of
electrodes. When a positive potential is applied to one electrode, the field
created drives any ions, formed by absorption of UV light, to the collector
electrode where the currents (proportional to concentration) are measured. One
major difference between a flame ionization detector (FID) and a PID is that the
latter responds to inorganic compounds as well as non methane type organic
compounds.

To assess whether the instrument will respond to a particular species, the
ionization potential (IP) should be checked. If the IP is less than the lamp
energy, or, in some cases, up to 0.2-0.3 electron volts (ev) higher than the lamp
energy, instrument response should occur. For example, hydrogen sulfide (IP =
10.5 ev) may be detected with a 10.2 ev lamp, but butane (IP 10.6 ev) will not be
detected.

2.0 CALIBRATION

Calibration of all CDM field equipment is performed by qualified personnel
trained in calibration techniques for all field items. When a field instrument
which requires calibration is obtained from the equipment room, the unit will
display a calibration tag denoting the date when the instrument was last calibrated
and/or maintained. All field instruments are calibrated each time they leave the
equipment facility for a site. A maintenance file is kept for each calibrated field
item.

PID and FID detector type instruments come with field calibration kits. A field
calibration kit would be used if the instrument is to be kept out at the site for
extended periods of time, or if the instrument endures prolonged environmental
extremes. In either case, a calibration check standard could be introduced in the
instrument to verify it's accuracy. If an instrument will not calibrate or shows
improper field operation, it should be sent back to the office, and another
instrument reissued. Field personnel should not try to maintain the instruments in
the field. If long sampling program is required, be prepared to take more
equipment for backup in case of instrument failure. Records and procedures of
all calibration techniques are on file at the CDM equipment management facility
in Ten Cambridge Center, Cambridge, Massachusetts.
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With the instrument fully calibrated, it is now ready for use. Any results obtained
should be reported as parts per millions (ppm) as tsobutylene. If you need to
convert these numbers based on a benzene standard, HNu offers a conversion
table which is available from CDM. Important instrument specifications for each
PID detector are listed as follows.

HNu PI 101 Performance OVM Model 58QA

range - 0.1 to 2000 0 - 2000
detection limit 0.1 ppm 0.1 ppm

HNu PI 101 Power Requirements OVM Model 580A

- continuous use, battery > 10 hours 8 hours
- recharge time, max > 14 hours, 3 hours + 8 hours
- NiCd Battery Gel Cell Battery

- Unit can be operated on battery charger.
- Both units provide protection circuitry for the battery. This prevents

deep discharging of the battery and considerably extends the battery life.

3.0 HNU PI 101

3.1 Procedure

1) Before attaching the probe, check the function switch on the control panel
to make sure it is in the off position. The 12 pin interface connector for the
probe is located just below me span adjustment on the face of the
instrument. Carefully match the slotted groove on the probe to the raise
slot on the 12 pin connector on the control panel. Once in line, twist the
outer ring on me 12 pin connector until it locks into position (a distinct snap
noise will be felt when in place).

2) Turn the function switch to the battery check position. The needle on the
meter should read within or above the green battery arc on the scaleplate.
The battery, if needle falls below the green arc, should be recharged before
any measurements are taken. If the read LED on the instrument panel
should come on, the battery needs charging and the unit cannot be operated
without a charger.

3) If the battery is functioning properly, turn the function switch to the
STANDBY position. If the needle on the instrument does not read 0, then
turn the knot) on the instrument panel until the needle deflects to the zero
point on the meter.

4) Once the zero is confirmed, turn the function switch to the 0-20 position.
At this point, the needle will read approximately 0.5-ppm. This reading is
normal background for ambient air. For CDM health and safety reasons,
the HNU PI 101 should be operated on this range to insure maximum
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sensitivity in the work area. The unit, however, has 2 other ranges (0-200),
(0-2000) should monitoring be required for other purposes such as
headspace analysis etc. where readings could exceed the 0-20 ppm range.

3.2 Limitations

1) AC power lines (high tension lines), or power transformers can interfere
with the instruments performance. This situation can be confirmed by
noting a deflection or the meter while in the STANDBY position.

2) Environmental factors such as humidity, rain and extreme cold can limit the
instruments performance. To verify the "water sensitivity" condition, gently
blow in the hole at the end of the probe. If the needle deflects positively
(on the 0-20 position) by 2 ppm or more, a water sensitivity problem exists
and the unit should be brought into the warehouse for service. HNU PI 101
should be kept out of the rain as much as possible or covered. This will
insure longer operating times with less false positive readings.

3) Quenching the detector can limit the instruments performance. This occurs
when a compound such as methane at a very high concentration is
introduced to the detector. The concentration is so high that the unit does
not respond at all or gives a negative reading.

4.0 OVM 580A

4.1 Procedures

1) With the unit being fully calibrated before receiving it, you are ready for
operation. Located on the right hand side of the unit is a panel. Slide this
panel off of the unit. Inside there is a switch which supplies power to the
LCD portion of the instrument. Turn this switch on ana replace the panel.
On the top of the OVM, there is an instrument panel. Locate the on/off
switch ana turn the unit on. This switch activates the lamp as well as the
pump. Turn this switch off when the instrument is not in use, but leave the
internal switch on.

2) The unit is now in the operation mode with all readings shown on the LCD
display. Options for the OVM 580A include automatic recording and alarm
settings. Should any options be required, they can be set up before the
instrument leaves the CDM equipment warehouse.

Warning signals associated with the OVM include a Low Battery signal. A
flashing B will appear in the left hand corner of the bottom line of the
display when the 580A is in the RUN mode. If a gas concentration
>2000ppm is detected by the OVM, the top line of the display will show
OVERRANGE. Once this occurs, the instrument will "lock out" until the
unit is brought to a clean area. A clean area is described as an area where
the concentration of organic vapors is below 20 ppm.
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SOP-IN-002
FLAME IONIZATION DETECTOR

1.0 INTRODUCTION

The organic vapor analyzer (Foxboro Organic Vapor Analyzer 128) is a portable
flame ionization detector package designed to monitor organic gases and vapors
in the ambient air.

The instrument measures organic vapor concentration by producing a response to
an unknown sample, which can be related to a gas standard used to calibrate the
instrument. During instrument operation, a continuous sample is drawn into the
probe and transmitted to the detector chamber by an internal pumping system.
Inside the detector chamber, the sample is exposed to a hydrogen flame which
ionizes the organic vapors. This burning of vapors leaves positively charged
carbon-containing ions which are driven to a collecting electrode. A current is
generated by this process and measured on an amplifier.

FID's are more sensitive for hydrocarbons than any other class of organic
compounds. Compounds containing oxygen such as alcohols, esters, ethers, and
aldehydes give lower responses. In general, the higher the proportion of carbon
to oxygen the lower the effect of oxygen in lowering instrument response. This
same rule applies to nitrogen containing compounds such as amines, nitrites, and
halogenated compounds such as freons.

2.0 LIMITATIONS

The OVA 128 used in the survey mode in unknown atmospheres is strictly
quantitative with the reading equivalent to methane. Due to this extreme
sensitivity to methane, the unit is limited in any atmosphere that has toxic vapors
mixed in with methane. This is why an OVA is not a practical instrument to use
on a landfill, if you are looking for toxic vapors.

Moisture is still another limiting factor. The OVA model 128 cannot sample
water directly, or any application which may force water vapors into the sample
line. Too much water will damage the sample loop, as well as all the in line
particle filters, and burner chamber.

The performance includes:

- Readout: 3 ranges 0 to 10, 0 to 100, 0 to 1000 ppm (linear)

- Sample Flow Rate: 1 1/2 to 2 1/2 liters per minute at 22°C

- Response Time: Approximately 2 seconds for 90% of final reading

- Minimal Detectable Limit: 0.2 ppm
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3.0 PROCEDURES

3.1 Operations

1) Attach the probe to the main instrument package being careful to properly
line-up the electronic jack and sample line to the side pack assembly. Only
hand tighten the 1/8 inch sample line nut onto the unit. Move the pump
switch to on, and check the battery condition by moving the instrument
switch to the battery check position. The needle should deflect past the
white line on the probe. If it does not, do not use the instrument. Place the
unit on charge.

2) Move the instrument switch to on and allow 2 minutes to warm up.

3) Move the pump switch to the on position and then place the instrument
panel in the vertical position. Check the sample flow rate to be sure its 1
1/2 to 2 1/2 LPM.

4) Set the calibrate switch to XI position and use the calibrate knob and set the
meter to read 0 or 1 ppm.

5) Open the hydrogen tank valve all the way, and the hydrogen supply valve 1
and 1/2 turns. The hydrogen supply valve gauge should read between 8 and
12 psi. A full tank of hydrogen (approximately 2000 psi on the tank supply),
should last at least 8 hours.

6) After one minute, depress the igniter button until the burner lights. This is
indicated by a positive deflection of the meter and a slight popping sound.
The meter will slowly come down if unit is lit. Do not depress the igniter
button for more than six seconds. If the flame does not light, which is
indicated by a slowly rising positive deflection of the meter, wait for one
minute ana try again.

7) After the detectors flame is lit, use the calibrate knob to zero out the
ambient background. For maximum sensitivity below lOppm, set the
calibrate switch to XI and readjust the zero on the meter. To avoid a false
flame-out alarm indication, set the meter to Ippm with the calibrate knob,
and make differential readings from there.

8) When using the OVA in the survey mode, ensure that the sample inject valve
remains in the full "out" position and that the backflush valve is either full
"in" or full "out". This is only for OVA 128 equipped with the GC accessory.

9) Health and safety reasons, use the OVA on the 0-lOppm range, with the zero
established before you enter the site area. Switch to higher ranges as
conditions dictate. While taking care not to permit the OVA to be exposed
to excessive moisture, dirt, or other contamination, monitor the work as
specified in the site Health and Safety Plan. At the end of the day, clean the
outside of the instrument with a damp disposable towel.
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3.2

1)

2)

3)

4)

3.3

Shut-down

Close the hydrogen supply valve and the hydrogen tank valve. Do not
overtighten these valves, they are easily damaged.

Move the instrument switch to off.

Wait a few seconds and then move pump switch to off. The instrument is
now in a shut down configuration.

If possible, immediately place the instrument on charge.

Hydrogen Refilling

The OVA 128 is filled with Hydrogen prior to being issued from the equipment
room. Should on-site H2 filling be required, the following steps should be taken.

1)

2)

3)

4)

5)

6)

CDM

In a well ventilated area, away from any source of flame or spark, attach the
hydrogen filling hose securely to a cylinder of extra dry hydrogen (less than
2ppm total hydrocarbons).

Attach the filling hose to the instrument fill connection and turn on the
hydrogen valve making sure the other end of hose is set on off.

Turn the fill/bleed valve slowly to bleed and purge the hose for ten seconds.

Turn the fill/bleed valve to the close position. Open the refill valve on the
instrument and turn the fill/bleed valve to fill.

Close the refill valve on the instrument. Close the fill/bleed valve, then
close the hydrogen tank valve.

Bleed the filling hose completely and disconnect it from the instrument, and
the hydrogen tank.
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SOP-IN-003
COMBUSTIBLE GAS INDICATOR

1.0 INTRODUCTION

The combustible gas indicator (CGI) is used to determine the concentration of
flammable vapors, gases and atmospheric oxygen/deficiency. This information
issued to assess explosive potential, and the presence of asphyxiant gases/vapors.
The reading is quantitative only.

The CGI can detect and indicate gas concentrations up to the lower explosive
limit, and actuate a characteristic audible signal if concentration exceeds a present
level. Simultaneously, the unit will analyze lor oxygen over a range of 0 to 25%
and actuates a different audible signal it O, concentration drops below a present
level.

The Model 1314 utilizes two detectors. For combustible gas, the combustible
components are burned on the platinum filament. This raises the temperature
and the electrical resistance of the filament. The decreased electrical current is
measured by a potentiometer, which is translated into a reading on the
instrument. For O2, the oxygen in the sample reacts with an electrolyte in the
detector cell, generating an electrical current. Another potentiometer translates
the increased current into a meter reading. Combustible gas is measured in
0-100% of the LEL (Lower Explosion Limit), while oxygen is measured in
percent.

2.0 LIMITATIONS

The limitations for the combustible gas detector are:

- Volatile heavy metals i.e., tetraethyl lead
- High humidity
- Selenium, silicon, and arsenic

For the oxygen detector, these limitations are:

- Temperature and pressure
- Oxidtzers (cause elevated readings)
- CO, (reduces sensor sensitivity/snortens sensor life)

3.0 PROCEDURES

1) Insert hose coupling into fitting on front of instrument.

2) In an area known to be free of combustible gas, push the instrument
power button in the meter will rise upscale and a pulsing alarm will sound.
Allow the instrument to warm up 2 minutes.

3) Keep the LEL button and O2 button in the OUT position.
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4) On the instrument panel (on side), turn the PPM/LEL zero knob to adjust
the needle to read zero.

5) With both buttons on the instrument panel out, you are monitoring LEL.

6) Press BATT CK button and note meter reading. If reading is close to or
below BATT CHECK mark on meter, recharge batteries.

7) Put OXY/LEL switch in the OXY (IN) position, so that orange indicator
shows. Turn OXY CAL knob to bring meter to the O2 CAL mark (21%).

8) As a quick check, allow the instrument to sample expired air, by holding hose
inlet loosely between the teeth while breathing out through the mouth. The
reading should come down to about 16, and alarm should sound at 19%.
Allow it to return to 21, then put switch back in LEL position.
Instrument will automatically test for oxygen, whenever it is used, and will
give pulsed audible and amber light alarm if oxygen content drops to 19.5%.
It is not necessary to use the instrument with the switch in the OXY position
unless oxygen measurements are of primary interest. If both abnormal gas
conditions exist simultaneously, both lights will blink in their normal pattern,
but the buzzer will sound continuously.

9) For reading in the 0-100% LEL range, hold hose inlet at the point to be
monitored. Watch the meter and record any readings.

10) Monitor the work activity as specified in the site Health and Safety Plan
(HSP).
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SOP-IN-006
PARTICULATE MONITOR

1.0 INTRODUCTION

Aerosol Monitors are used in order to determine the relative concentrations of
airborne particulates which may cause a respiratory hazard, such as dusts, fumes,
smokes, and fogs. The information gathered by this equipment is used to
establish levels of protection, and other control measures such as action levels.

CDM has a Model PDM-3 miniature real-time aerosol monitor. This unit uses a
pulsed gallium arsenide light emitting diode source. The radiation scattered by
airborne particles is sensed by a silicon-photovoltaic hybrid detector. A filter is
incorporated to screen out any light whose wavelength differs from that of the
pulsed source. The instrument continuously senses the combined scattering from
the population of particles present within its sensing volume (approximately 1
cubic cm). These dimensions are large compared with the average separation
between the individual airborne particles.

Air surrounding the PDM-3 passes freely through the open aerosol sensing
chamber as a result of air transport caused by convection, circulation, ventilation
and personnel motion. No pump is required for this operation. The sensor
ranges particle sizes from 0.1 to 10 micrometers. The following controls are
located on the front of the miniram PDM-3 as well as their individual functions:

MEAS - Starts the monitoring operation. Instrument will run up to 8.3 hours
and will then shut down.

OFF - Stops any operation the instrument was performing.

TIME - Displays the elapsed time from the start of the measurement run.
When pressed at the same time as the MEAS control, the instrument
will operate continuously and will not automatically shut down.

Displays the time Weighted Average concentration in mg/cm3 since the
start of the run.

TWA -

SA - Displays an 8 hour TWA.

PBK - With the instrument in the OFF mode, displays its stored data. If
pressed for less than one second, the information will relayed through
the digital output jack for printout.

ZERO - While operating, displays the stored zero value. To rezero the
instrument, press OFF and the press ZERO. The next four consecutive
ten second measurements are average and stored as the zero reference
value. Wait until the display reads OFF before continuing
measurements.

ID Displays the instrument identification number.
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